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PREFACE 


S elected Water Resources Abstracts, a monthly 
journal, includes abstracts of current and earlier 
pertinent monographs, journal articles, reports, and 
other publication formats. These documents cover 
water resources as treated in the life, physical, and 
social sciences and the related engineering and legal 
aspects of the characteristics, supply condition, con- 
servation, control, use, or management of water 
resources. Each abstract includes a full bibliographic 
citation and a set of descriptors which are listed in 
the Water Resources Thesaurus. The abstract 
entries are classified into 10 fields and 60 groups 
similar to the water resources research categories 
established by the Committee on Water Resources 
Research of the then Federal Council for Science and 
Technology. 


Selected Water Resources Abstracts is designed 
to serve the scientific and technical information needs 
of scientists, engineers, and managers as one of 


several services of the Water Resources Scientific 
Information Center. The cumulative SWRA file from 
1968 and monthly updates are available also in 
magnetic tape through lease from NTIS. 


THE WATER RESOURCES SCIENTIFIC INFOR- 
MATION CENTER DOES NOT PROVIDE COPIES OF 
DOCUMENTS ABSTRACTED IN THIS JOURNAL. 
Sufficient bibliographic information is given to en- 
able readers to order the desired documents from 
local libraries or other sources. 


Comments and suggestions concerning the contents 
and arrangement of this bulletin are welcome. 


Water Resources Scientific 
Information Center 
U.S. Geological Survey 
MS 425 National Center 
Reston, VA 22092 





CONTENTS 


SUBJECT FIELDS AND GROUPS 


01 


02 


Please use the edge index on the back cover to locate Subject Fields and Indexes. 
NATURE OF WATER 


Includes the following Groups: Properties; Aqueous Solutions and Suspensions. 
WATER CYCLE 


Includes the following Groups: General; Precipitation; Snow, Ice, and Frost; Evaporation and Transpiration; 
Streamflow and Runoff; Groundwater; Water in Soils; Lakes; Water in Plants; Erosion and Sedimentation; 
Chemical Processes; Estuaries. 


WATER SUPPLY AUGMENTATION AND CONSERVATION 


Includes the following Groups: Saline Water Conversion; Water Yield Improvement; Use of Water of Impaired 
Quality; Conservation in Domestic and Municipal Use; Conservation in Industry; Conservation in Agriculture. 


WATER QUANTITY MANAGEMENT AND CONTROL 


Includes the following Groups: Control of Water on the Surface; Groundwater Management; Effects on Water of 
Man's Nonwater Activities; Watershed Protection. 


WATER QUALITY MANAGEMENT AND PROTECTION 


Includes the following Groups: Identification of Pollutants; Sources of Pollution; Effects of Pollution; Waste 
Treatment Processes; Ultimate Disposal of Wastes; Water Treatment and Quality Alteration; Water Quality 
Control. 


WATER RESOURCES PLANNING 


Includes the following Groups: Techniques of Planning; Evaluation Process; Cost Allocation, Cost Sharing, 
Pricing/Repayment; Water Demand; Water Law and Institutions; Nonstructural Alternatives; Ecologic Impact of 
Water Development. 


RESOURCES DATA 
Includes the following Groups: Network Design; Data Acquisition; Evaluation, Processing and Publication. 
ENGINEERING WORKS 


includes the following Groups: Structures; Hydraulics; Hydraulic Machinery; Soil Mechanics; Rock Mechanics 
and Geology; Concrete; Materials; Rapid Excavation; Fisheries Engineering. 


MANPOWER, GRANTS, AND FACILITIES 


Includes the following Groups: Education—Extramural; Education—Iin-House; Research Facilities; Grants, 
Contracts, and Research Act Allotments. 


SCIENTIFIC AND TECHNICAL INFORMATION 


Includes the following Groups: Acquisition and Processing; Reference and Retrieval; Secondary Publication 
and Distribution; Specialized Information Center Services; Translations; Preparation of Reviews. 


SUBJECT INDEX 
AUTHOR INDEX 
ORGANIZATIONAL INDEX 


ACCESSION NUMBER INDEX 





SELECTED WATER RESOURCES ABSTRACTS 


2. WATER CYCLE 
2A. General 


PHYSICALLY BASED MODEL FOR PREDICT- 
ING SOLUTE TRANSFER FROM SOIL SOLU- 
TION TO RAINFALL-INDUCED RUNOFF 
WATER. 

Agricultural Research Service, Riverside, CA. Sa- 
linity Lab. 

For primary bibliographic entry see Field 5B. 
W91-01527 


KINEMATIC CASCADES: DERIVATION OF A 
—, SHOCK FORMATION CRITE- 
Technische Univ., Vienna (Austria). Inst. fuer Hy- 
draulik Gewasserkunde und Wasserwirtschaft. 

For primary bibliographic entry see Field 8B. 
W91-01673 


2B. Precipitation 


Agricultural Research Service, Tucson, AZ. Arid- 
land Watershed Management Research Unit. 

W. E. Emmerich. 

Journal of Environmental Quality JEVQAA, Vol. 
pe eo +P 621-624, July/September 1990. 1 fig, 5 
tab, 18 ref. 


Descriptors: *Chemistry of precipitation, *Nutri- 
ent transport, *Nutrients, *Precipitation, *Semiarid 
lands, Air masses, Ammonium, Arizona, Nitrates, 
Nutrient concentrations, Phosphates, Potassium, 
Seasonal variation, Spatial variation, Storms. 


Seasonal and spatial variations in precipitation nu- 
trient inputs were suggested by differences in 
storm type and air mass origin into southeastern 
Arizona. Wet precipitation nitrate-N, ammonium- 
N, phosphate-P, and K inputs were collected at 
seven sites to determine seasonal and spatial vari- 
ations in nutrient inputs. Total nutrient inputs and 
concentrations in summer precipitation were sig- 
nificantly greater than in winter precipitation. 
Higher total summer inputs and concentrations 
were attributed to storm type and air mass origin 
rather than to precipitation amount, as summer 
precipitation accounted for 56% of the precipita- 
tion and 79, 69, 66, and 73% of the nitrate-N, 
ammonium-N, phosphate-P, and K, —_ 
Spatial variability in nutrient input was limited to 
specific nutrients, seasons, and sites and attributed 
to precipitation variability and localized sources. 
Generally, the air masses and storm types that 
produced seasonal differences in nutrient inputs 
and concentrations affected all sites uniformly. 
(Author’s abstract) 

W91-01030 


RAINFALL INDUCED SOIL SEAL (C) A DY- 
NAMIC MODEL WITH KINETIC ENERGY IN- 
STEAD OF CUMULATIVE RAINFALL AS IN- 
DEPENDENT VARIABLE. 

Hebrew Univ., Rehovoth (Israel). Dept. of Soil 
and Water Sciences. 

For primary bibliographic entry see Field 2G. 
W91-01089 


MODIFIED KOEPPEN CLASSIFICATION AP- 
PLIED TO MODEL SIMULATIONS OF GLA- 
CIAL AND INTERGLACIAL CLIMATES. 
Wisconsin Univ.-Madison. Center for Climatic Re- 
search. 

P. J. Guetter, and J. E. Kutzbach. 

Climatic Change CLCHDX, Vol. 16, No. 2, p 193- 
215, April 1990. 7 fig, 3 tab, 41 ref. 


Descriptors: *Atmospheric circulation, *Classifica- 
tion, *Climates, *Climatic changes, *Climatology, 
*Glaciers, *Global warming, *Mathematical 
models, Koeppen classification, Solar radiation. 


A series of experiments was done using an atmos- 
pheric general circulation model to simulate cli- 


mates from full glacial time at 18 ka (thousands of 
years before the present) to the present at 3000 
year intervals, and at 126 ka, the previous intergla- 
cial period. A modified Koeppen climate classifica- 
tion was developed to aid in the interpretation of 
the results of the circulation model experiments. 

The climate classification scheme permits the char- 

acterization of eleven distinct seasonal temperature 
and precipitation regimes. For the modern climate, 

the modified c' ication agrees well with a clas- 
sification of natural vegetation zones, and provides 
an easily-assimilated depiction of climate changes 
resulting from the varying boundary conditions in 
the past. At 18 ka, the time of glacial maximum, 
45% of the land surface had climate classifications 
different from the present. At 126 ka, a time when 
northern hemisphere summer radiation was much 
greater than at present owing to changes in the 
date of perihelion and tilt of the earth’s axis, the 
corresponding difference was 32%. For all experi- 
ments, 3 to 18 ka and 126 ka, only 30% of the land 
surface showed no change in climate classification 
from the present. Core areas showing no change 
included the Amazon basin, the northern Sahara 
and Australia. (Author’s abstract) 

W91-01091 


CLIMATE AND VEGETATION IN CHINA. III. 
WATER BALANCE AND DISTRIBUTION OF 
VEGETATION. 

Osaka Univ. aa Faculty of Science. 


For a bibliographic entry see Field 21. 
W91-01125 


ACID RAIN MODEL DEVELOPMENT CON- 
pe ga ALTITUDINAL PRECIPITATION 
Korea Advanced Inst. of Science and Technology, 
Seoul (Republic of Korea). Dept. of Civil Engi- 
neering. , : 

For primary bibliographic entry see Field 5B. 
W91-01286 


SEMI-EMPIRICAL APPROACH TO ESTI- 
MATE VERTICAL TRANSPORT BY NONPRE- 
CIPITATING CONVECTIVE CLOUDS ON A 
REGIONAL SCALE. 

— Triangle Inst., Research Triangle Park, 


For primary bibliographic entry see Field 5B. 
W91-01287 


CHEMISTRY OF DEWS AND FROSTS IN IN- 
DIANAPOLIS, INDIANA. 

Butler Univ., Indianapolis, IN. Holcomb Research 
Inst. 

For primary bibliographic entry see Field 5B. 
W91-01288 


HAILSTONES AS CLOUD WATER COMPOSI- 
TION PROBES: AN INITIAL ASSESSMENT. 
Washington State Univ., Pullman. Lab. for Atmos- 
pheric Research. 

For — bibliographic entry see Field 2K. 
W91-01289 


DESIGN FOR AN OCCULT PRECIPITATION 
COLLECTOR. 


Victoria Univ. of Manchester (England). Dept. of 
Environmental Biology. 

For primary bibliographic entry see Field 7B. 
W91-01291 


GLOBAL CLIMATE CHANGE: IMPLICA- 
TIONS FOR AIR TEMPERATURE AND 
WATER SUPPLY IN CANADA. 

Canadian Climate Centre, Downsview (Ontario). 
H. G. Hengeveld. 

Transactions of the American Fisheries Society 
TAFSAI, Vol. 119, No. 2, p 176-182, March 1990. 
3 fig, 1 tab, 33 ref. 


Descriptors: *Air temperature, *Canada, *Climatic 
changes, *Climatology, *Global warming, *Water 
supply, Air pollution, Aquatic environment, At- 
mospheric chemistry, Data interpretation, Model 


studies, Precipitation, Research priorities, Runoff, 
Soil moisture. 


Results of recent research on changes in atmos- 
pheric chemistry and responses of the climate 
system, with particular focus on those factors im- 
portant to aquatic ecosystems, are summarized. 
Measurements of atmospheric concentrations of 
climatically important gases over the past 30 years 
indicate a rapid rise in values, largely attributable 
to human activities. Results of climate model ex- 
periments project a major global climate warming 
of 1.5-4.5 C during the next century, should the 
concentrations of these gases continue to increase 
as predicted. In addition to the direct effects of 
warming on regional air temperatures and the fre- 
quency and severity of extreme heat events, hemi- 
spheric wind patterns and hence rainfall distribu- 
tion will be affected. As a result, soil moisture, 
runoff, and water supplies to catch basins will 
change. Such changes have important implications 
for the nature of future aquatic environments. 
These projected changes need to be addressed by 
integrated research, planning, and management. 
(Author’s abstract) 

W91-01388 


POTENTIAL CHANGES IN THERMAL 
STRUCTURE AND CYCLE OF LAKE MICHI- 
GAN DUE TO GLOBAL WARMING. 

National Oceanic and Atmospheric Administra- 
tion, Ann Arbor, MI. Great Lakes Environmental 
Research Lab. 

For primary bibliographic entry see Field 2H. 
W91-01389 


THERMAL STRUCTURE OF THE LOWER 
GREAT LAKES IN A WARM YEAR: IMPLICA- 
TIONS FOR THE OCCURRENCE OF HYPO- 
LIMNION ANOXIA. 

= Water Research Inst., Burlington (Ontar- 
io). 

For primary bibliographic entry see Field 2H. 
W91-01390 


EFFECTS OF CLIMATE WARMING ON DIS- 
SOLVED OXYGEN CONCENTRATIONS IN 
LAKE ERIE. 

HydroQual, Inc., Mahwah, NJ. 

For primary bibliographic entry see Field 2H. 
W91-01391 


POTENTIAL APPLICATION OF MODELS IN 
FORECASTING THE EFFECTS OF CLIMATE 
CHANGES ON FISHERIES. 

Oak Ridge National Lab., TN. Environmental Sci- 
ences ‘ 

D. L. DeAngelis, and R. M. Cushman. 
Transactions of the American Fisheries Society 
TAFSAI, Vol. 119, No. 2, p 224-239, March 1990. 
5 fig, 2 tab, 38 ref. DOE Contract DE-ACOS- 
840R21400. 


Descriptors: *Climatic changes, *Climatology, 
*Fisheries, *Global warming, *Model studies, 
Carbon dioxide, Forecasting, Greenhouse effect, 
Literature review, Mathematical models. 


Increased concentrations of carbon dioxide and 
other ‘greenhouse gases’ in the atmosphere and the 
possible resulting climatic changes will affect 
marine and freshwater fisheries. Many of the links 
in the causal chains relating these environmental 
changes to possible changes in fish stocks may be 
amenable to prediction through mathematical 
modeling. The adequacy of existing types of math- 
ematical models relating changes in atmospheric 
CO2 to changes in environmental conditions and 
ultimately to changes in fish stocks is reviewed in 
the context of an overall strategy for forecasting 
changes in fish stocks. The model types include 
ecosystem models, fish physiological process 
models, and fish population models. When inte- 
grated with the chain of linkages suggested by 
envirograms, these models can form a coherent 
strategy for prediction of future changes. This 
strategy includes: (1) identification, through mod- 
eling and other information, of the causal chains 





Field 2—WATER CYCLE 


Group 2B—Precipitation 


likely to be strongest for a variety of important 
fisheries; (2) a focus of efforts on improving the 
accuracy of models representing these chains by 
continuing to refine models through corroboration 
with appropriate data collected year by year, and 
an estimation of uncertainties and incorporation of 
these into models; and (3) by viewing modeling as 
a means to generate ranges of possible outcomes 
rather than definite predictions. (White-Reimer- 


PTT) 
W91-01392 


TEMPERATURE-OXYGEN HABITAT FOR 
FRESHWATER AND COASTAL STRIPED 
BASS IN A CHANGING CLIMATE, 

Oak Ridge National Lab., TN. Environmental Sci- 
ences Div. 

C. C. Coutant. 

Transactions of the American Fisheries Society 
TAFSAI, Vol. 119, No. 2, p 240-253, March 1990. 
7 fig, 55 ref. DOE Contract DE-ACOS- 
840R21400. 


Descriptors: *Aquatic habitats, *Climatic changes, 
*Climatology, *Global warming, *Physicochem- 
ical properties, *Striped bass, Chesapeake Bay, 

Coastal areas, Dissolved oxygen, Florida, Gulf of 
Mexico, Gulf of St Lawrence, Model studies, Tem- 
perature effects. 


Habitat space for a fish species is normally con- 
strained by extreme temperatures and low dis- 
solved oxygen concentrations that the fish avoid. 
Both latitudinal limits to a species’ geographic 
distribution and availability of suitable habitat on 
the local level may be altered by climate change. 
During the next century, average temperatures are 
expected to rise globally, and rainfall is expected to 
decrease in mid latitudes and increase in high lati- 
tudes. Some possible effects of climate change on 
distribution of anadromous and landlocked stocks 
of striped bass Morone saxatilis are predicted. The 
tenuous existence of striped bass along the north- 
ern coast of the Gulf of Mexico and in Florida will 
likely be jeopardized by regional warming and 
reduced streamflow. In many freshwater lakes, res- 
ervoirs, and estuaries, the existing summer con- 
striction of suitable habitat by high temperatures 
and low oxygen concentrations may be aggravated 
by warming, altered streamflow, and increased hy- 
poxia. A major loss of habitat is predicted to occur 
in the Chesapeake Bay, where the species has had 
its greatest abundance historically. An expansion of 
the species’ range around Nova Scotia and farther 
into the Gulf of St. Lawrence may occur, although 
the cold Labrador Current may increase in volume 
and cancel any potential water temperature in- 
creases in the northernmost range of the species. 
The understanding of the habitat requirements of 
many commercially and recreationally important 
fish species exceeds the confidence in climate 
models, but will allow forecasts of changes in 
regional and local habitat suitability as the under- 
standing of climate and the ability to forecast it 
improve. (Author’s abstract) 

W91-01393 


POTENTIAL CHANGES IN THE THERMAL 
HABITAT OF GREAT LAKES FISH AFTER 
GLOBAL CLIMATE WARMING. 

Wisconsin Univ.-Madison. Center for Limnology. 
J. J. Magnuson, J. D. Meisner, and D. K. Hill. 
Transactions of the American Fisheries Society 
TAFSAI, Vol. 119, No. 2, p 254-264, March 1990. 
3 fig, 2 tab, 38 ref. National Sea Grant College 
Program and state of Washington federal grant 
NA800-AA-D-0086, project R/GB-28. 


Descriptors: *Aquatic habitats, *Climatic changes, 
*Climatology, *Fisheries, *Global warming, 
*Great Lakes, *Limnology, *Temperature effects, 
Anoxic conditions, Black bass, Fish populations, 
Lake Erie, Lake Michigan, Model studies, Perch, 
Pikeperch, Salmon, Thermal stratification, Trout, 
Whitefish. 


The potential changes in the size of thermal habitat 
of representative cold-, cool-, and warmwater fish 
were estimated for southern Lake Michigan and 
the central basin of Lake Erie before and after 
simulated global warming. Observed midlake ther- 


mal structures were modeled (BASE) and then 
manipulated with three general circulation climate 
models (OSU, GISS, GFDL) that projected 
warmer climates when atmospheric carbon dioxide 
concentrations were doubled. Under BASE condi- 
tions, on an annual basis, lake trout Salvelinus 
namaycush had the largest therma! habitat in 
southern Lake Michigan, coho salmon Oncorhyn- 
chus kisutch and yellow perch Perca flavescens 
had smaller thermal habitats, and largemouth bass 
Micropterus salmoides had none. Even for lake 
trout, the suitable thermal habitat was only 5-20% 
of the upper 200 m through the year. With rare 
exceptions, thermal habitat increased for species in 
all thermal guilds for all climate-warming scenar- 
ios. No thermal habitat was estimated for cold- 
weter fish in the central basin of Lake Erie because 
the hypolimnion becomes anoxic in summer. The 
median increase in thermal habitat was 2.5 x BASE 
condition both for southern Lake Michigan and 
the central basin of Lake Erie. After climate warm- 
ing, minimum thermal habitat during summer de- 
creased for walleye Stizostedion vetreum, in- 
creased for yellow perch, and remained the same 
for lake whitefish Coregonus clupeaformis and 
lake trout. Fish yields estimated from published 
empirical models that relate thermal habitat in 
summer to maximum sustained yields remained 
about the same for lake trout and lake whitefish 
but increased for walleye. It was concluded that 
the sizes of the habitat favorable for cold-, cool-, 
and warmwater fish would increase in Lake Michi- 
gan, whereas the habitats favorable only for cool-, 
and warm water fish would increase in Lake Erie. 
(Author’s abstract) 

W91-01394 


POTENTIAL EFFECTS OF GLOBAL CLIMATE 
WARMING ON THE GROWTH AND PREY 
CONSUMPTION OF GREAT LAKES FISH. 
Wisconsin Univ.-Madison. Center for Limnology. 
D. K. Hill, and J. J. Magnuson. 

Transactions of the American Fisheries Society 
TAFSAI, Vol. 119, No. 2, p 265-275, March 1990. 
5 fig, 1 tab, 34 ref. National Sea Grant College 
Program and state of Wisconsin federal grant 
NA800AA-D-00086. 


Descriptors: *Climatic changes, *Climatology, 
*Fish growth, *Fish populations, *Food chains, 
*Global warming, *Great Lakes, *Limnology, 
*Temperature effects, Bioenergetics, Model stud- 
ies, Predation, Prey, Seasonal variation, Thermore- 
gulation. 


Fish bioenergetics models were used to assess the 
effect of global climate warming on the growth 
and prey consumption of warm-, cool-, and cold- 
water fishes at three sites spanning the range of 
thermal environments in the Great Lakes. Histori- 
cal air and water temperature data and projected 
air temperature changes from three global climate 
models were used as input to regression models, 
which generated projections of water temperature 
changes before and after climate warming that 
would result from a doubling in atmospheric CO2 
concentration. The bioenergetics simulations indi- 
cated that annual growth by yearling fish would 
increase with climate warming if prey consump- 
tion increased, but would decrease if prey con- 
sumption was constant. Changes in growth would 
be most pronounced in spring and autumn owing 
to a lengthening of the period during which fishes 
may behaviorally thermoregulate to find their opti- 
mal temperature for growth. Fish unable to ther- 
moregulate (e.g. due to hypolimnetic oxygen de- 
pletion) would undergo decreased growth or 
weight loss in summer in warmer areas of the 
Great Lakes, where near-surface water tempera- 
tures would increase above the fishes’ optimum. It 
was concluded that the food web dynamics and the 
potential for thermoregulation will greatly influ- 
ence the direction and magnitude of ft osama in fish 
growth as the climate warms. (Author’s abstract) 
W91-01395 


EFFECT OF AIR TEMPERATURE ON 
GROWTH OF LARGEMOUTH BASS _ IN 
NORTH AMERICA. 

Wilfrid Laurier Univ., Waterloo (Ontario). Dept. 
of Biology. 


For primary bibliographic entry see Field 2H. 
W91-01396 


POTENTIAL LOSS OF THERMAL HABITAT 
FOR BROOK TROUT, DUE TO CLIMATIC 
WARMING, IN TWO SOUTHERN ONTARIO 
STREAMS. 


Toronto Univ. (Ontario). Dept. of Zoology. 
For primary bibliographic entry see Field 8I. 
W91-01397 


SEA LAMPREY AS AN EARLY RESPONDER 
TO CLIMATE CHANGE IN THE GREAT 
LAKES BASIN. 

Toronto Univ. (Ontario). Dept. of Zoology. 

J. A. Holmes. 

Transactions of the American Fisheries Society 
TAFSAI, Vol. 119, No. 2, p 292-300, March 1990. 
2 fig, 2 tab, 49 ref. Natural Sciences and Engineer- 
ing Research Council of Canada Operating Grant 
OGP0003918. 


Descriptors: *Bioindicators, *Climatic changes, 
*Climatology, *Global warming, *Great Lakes 
Basin, *Lamprey, *Limnology, Conductivity, Egg 
incubation, Forecasting, Growth, Model studies, 
Regression analysis, Temperature effects. 


Forecasts based on initial assessments of climate 
change and its consequences for aquatic ecosys- 
tems are unlikely to be taken seriously unless some 
evidence becomes available that the forecasted ef- 
fects are occurring. Many population rate process- 
es should respond early to temperature and these 
responses may be used to detect some of the eco- 
logical effects of climate warming early in the 
process of change. In the Great Lakes basin, larval 
sea lampreys Petromyzon marinus and other 
stream fish may be such indicators. The hypothesis 
that. temperature exerts a significant influence on 
two rate processes of sea lamprey, egg hatching 
and larval growth rate were tested by regression 
analysis using the Arrhenius model. The length of 
egg incubation was significantly related to the pro- 
portion of eggs hatching and to temperature (P < 
0.01); temperature accounted for 88% of the total 
variability in hatching time. Both temperature and 
conductivity (as surrogate measure of stream pro- 
ductivity) were significant (P < 0.01) univariate 
predictors of growth rate in larval sea lamprey 
populations subjected to repeated lampricide treat- 
ments. However, temperature was the better pre- 
dictor of growth (r sq = 0.56) and the conductivi- 
ty variable did not contribute significantly (P > 
0.15) in a stepwise multiple regression. Forecasts 
can be based on these temperature relationships 
which can be tested if and when climate change 
occurs. (Author’s abstract) 

W91-01398 


SIZE-DEPENDENT WINTER MORTALITY OF 
YOUNG-OF-THE-YEAR WHITE PERCH: CLI- 
MATE WARMING AND INVASION OF THE 
LAURENTIAN GREAT LAKES. 

York Univ., Toronto (Ontario). Dept. of al 
For primary bibliographic entry see Field 
W91-01399 


CLIMATE, POPULATION VIABILITY, AND 
THE ZOOGEOGRAPHY OF TEMPERATE 
FISHES, 

Ontario Ministry of Natural Resources, Maple. 
Fisheries Branch. 

B. J. Shuter, and J. R. Post. 

Transactions of the American Fisheries Society 
TAFSAI, Vol. 119, No. 2, p 314-336, March 1990. 
15 fig, 5 tab, 72 ref, append. 


Descriptors: *Climatic changes, *Climatic effects, 
*Climatology, *Fish populations, *Population dy- 
namics, *Zoogeography, Age classes, Black bass, 
Distribution, Fish behavior, Global warming, 
— Seasonal variation, Starvation, Thermal ef- 
ects. 


The feeding activity of warmwater and coolwater 
fishes can be severely restricted during the long 
period of cold temperatures characteristic of 





winter in temperate zone lakes and rivers. The 
effect of such restriction is greater for smaller fish. 
Weight-specific basal metabolism increases as size 
decreases; however, there is no corresponding in- 
crease in energy storage acity. Thus, smaller 
fish tend to be less tolerant Of starvation conditions 
because they exhaust their energy stores sooner. 
Such size dependence of starvation endurance has 
often been observed in laboratory experiments. In 
wild populations commonly subject to winter star- 
vation, population viability hinges on the ability of 
young-of-the-year to complete a minimum amount 
of growth during their first year of life. From 
south to north, this ability is increasingly restricted 
as the growing season shortens and the starvation 
period lengthens. It is shown that this constraint is 
sufficient to explain the present locations of the 
northern distributional limit for yellow perch 
Perca flavescens in central and western North 
America, the northern distributional limit for Eura- 
sian perch P. fluviatilis in Eurasia, and the north- 
ern distributional limit for smallmouth bass Mi- 
cropterus dolomieui in central North America. 
Shifts in North American climate may relax this 
constraint and permit both yellow perch and small- 
mouth bass to thrive well to the north of their 
present distributions. (Author’s abstract) 
W91-01400 


CLIMATE CHANGE AND FISH COMMUNI- 
TIES: A CONCEPTUAL FRAMEWORK. 

Alberta Univ., Edmonton. Dept. of Zoology. 

For primary bibliographic entry see Field 81. 
W91-01401 


IMPLICATIONS OF CLIMATE bee FOR 
FISHERIES MANAGEMENT POLI 

Department of Fisheries and ganar Nanaimo 
(British Columbia). Pacific Biological Station. 

For primary bibliographic entry see Field 81. 
W91-01402 


INFLUENCE OF TEMPERATURE CHANGES 
ON AQUATIC ECOSYSTEMS: AN INTERPRE- 
TATION OF EMPIRICAL DATA, 

Toronto Univ. (Ontario). Dept. of Zoology. 

H. A. Regier, J. A. Holmes, and D. Pauly. 
Transactions of the American Fisheries Society 
TAFSAI, Vol. 119, No. 2, p 374-389, March 1990. 
12 fig, 3 tab, 66 ref. Natural Sciences and Engi- 
neering Research Council of Canada Grant 
OGP0003918. 
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*Climatic 


Many mathematical relationships have been used 
to summarize quantitative information about the 
effects of temperature on rate processes in ectoth- 
ermic living systems. One of the more common 
relationships, which has been used for a century is 
termed the ‘combined exponential model.’ An ex- 
ponential model, as with a first-order chemical 
reaction, is used to define a coefficient for a rate at 
a particular temperature; another exponential rela- 
tionship (of the van’t Hoff or the Arrhenius form) 
is then used to relate the coefficients of the rate 
ee ee to their respective temperatures. The Arr- 

enius form has come to be preferred over the 
van’t Hoff form. In ectotherm physiology, the 
combined exponential model applies when the rele- 
vant organism has not evolved means of compen- 
sating biologically for the underlying physico- 
chemical dynamics as affected by temperature. The 
applicability of the combined model, of the Arr- 
henius form, to analogous ecological situations for 
aquatic ectothermic populations and ecosystems 
was assessed. On an empirical basis, it was found 
that this combined adel tee some utility in that it 
permits approximate assessments of some ecosyste- 
mic effects of climate warming. Aquatic ecosys- 
tems of temperate waters or that are dominated by 
ectothermic r-type species appear to possess rela- 
tively little self-organizing capability to compen- 
sate for climate warming. As with other living 
systems at lower ‘levels of organization’ that have 


not evolved internal ways to temper external tem- 
perature fluctuations, certain ecosystem processes 
may adapt to climate warming approximately as 
indicated by the combined exponential model. (Au- 
thor’s abstract) 
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DRY DEPOSITION OF SULFUR: A 23-YEAR 
RECORD FOR THE HUBBARD BROOK 
FOREST ECOSYSTEM. 

New York Botanical Garden, Bronx, NY. Inst. of 
Ecosystem Studies. 

For primary bibliographic entry see Field 5B. 
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RELATIONSHIP BETWEEN 

PRAIRIE DRY AND WET MONTHS AND CIR- 
CULATION ANOMALIES IN THE MID-TRO- 
POSPHERE. 

J. L. Knox, and R. G. Lawford. 

Atmosphere - Ocean ATOCDA, Vol. 28, No. 2, p 
189-215, June 1990. 11 fig, 5 tab, 24 ref. 2 append. 
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The dry and wet months for the Canadian prairies 
during the 40-year period 1946-1985 were identi- 
fied and the relationship to the Northern Hemi- 
sphere circulation at the 50-kPa and 100-kPa levels 
is investigated. The target area is first subdivided 
into five zones on the basis of characteristic differ- 
ences in precipitation climatology, and for each 
zone the dates of occurrence of dry and wet 
months are determined. These events are then 
stratified into five ‘seasons’. Much of the analysis 
focuses on the two growing seasons: spring, de- 
fined as April and May, and early summer, June 
and July. Composite anomaly fields for the North- 
ern Hemisphere are constructed for the 50-kPa 
level by ‘season’ and zone, and for the dry and wet 
oa For each zone, the two 50-kPa anomaly 
elds dry and wet are clearly distinguishable, not 
only over North America but in many instances, 
upstream and downstream of the continent. Com- 
posite anomalies are shown to be zone-sensitive. 
The 100-kPa and 50-kPa anomalous wind fields 
associated with the dry and wet regimes, respec- 
tively, are found to be consistent with dynamic and 
thermodynamic processes that control the produc- 
tion of precipitation. Anomaly field structures over 
the oceans and North America are related to 
Northern Hemisphere tropospheric circulation 
modes, including the Pacific-North Atlantic pat- 
tern, and the North Pacific and North Atlantic 
oscillations. High-latitude blocking over the North 
Atlantic and North Pacific is often associated with 
wet months, particularly in spring, whereas ‘in situ’ 
blocking over western Canada or simply amplified 
ridging extending northward from the western 
United States is almost invariably associated with 
dry months. (Author’s abstract) 
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RADAR OBSERVATIONS OF PRECIPITA- 
TION PRODUCTION IN THUNDERSTORMS. 
McGill Univ., Montreal (Quebec). Dept. of Mete- 
orology. 

G. W. Reuter. 

Atmosphere - Ocean ATOCDA, Vol. 28, No. 2, p 
216-229, June 1990. 6 fig, 4 tab, 24 ref. 


Descriptors: *Meteorology, *Precipitation, 

*Radar, *Rainstorms, *Thunderstorms, Atmos- 
pheric physics, Atmospheric water, Local precipi- 
tation, Mathematical analysis, Mathematical equa- 
-_ Rainfall intensity, Rainfall rate, South 
Africa. 


Little is known about the magnitudes and temporal 
behavior of integrated storm parameters for thun- 
derstorms in regions outside North America. Pre- 
cipitation production was investigated for 9 intense 
thunderstorms that developed over the Lowveld in 
South Africa. A C-band radar was used to observe 
the 3-dimensional reflectivity pattern of the storms. 


WATER CYCLE—Field 2 


Precipitation—Group 2B 


Using an empirical relation between reflectivity 
factor and precipitation content and integrating 
over the storm volume provides an estimate of the 
total precipitation content aloft. Likewise, an area 
integration of the instantaneous rain rate at cloud 
base yields an estimate of the rate of total outflow. 
At their maturing stage, the storms had precipita- 
tion contents of 0.2 to 5.0 Tg and rainfall rates of 
about 0.3 to 2.0 Gg/s. The total accumulation of 
rain at the ground ranged from 1 to 10 Tg. The 
characteristic storm updraft, defined as the ratio of 
the area-averaged rainfall rate to the volume-aver- 
aged precipitation content, was about 5 m/x for all 
storms. The time evolution of integral storm pa- 
rameters is also presented and related to the overall 
storm development. The precipitation production 
values observed in the Lowveld storms compares 
well with previous estimates reported for large 
thunderstorms observed in Alberta and New Eng- 
land. (Author’s abstract) 
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RELEVANCE OF THE MICROPHYSICAL AND 
RADIATIVE PROPERTIES OF CIRRUS 
CLOUDS TO CLIMATE AND CLIMATIC 
FEEDBACK, 

Colorado State Univ., Fort Collins. Dept. of At- 
mospheric Science. 

by Li S. C. Tsay, P. W. Stackhouse, and 
Journal of the Atmospheric Sciences JAHSAK, 
Vol. 47, bey 14, p 1742-1753, July 15, 1990. 8 fig, 1 
tab, 30 ref. . append. NSF Contract ATM-8812353 
and USAF Contract AFOSR-88-0143. 
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The effects of the relationship between cirrus 
cloud ice water content and cloud temperature on 
climate change are examined. A simple mechanis- 
tic climate model is used to study the feedback 
between ice water content and temperature. The 
central question studied concerns the extent to 
which both the radiative and microphysical prop: 
erties of cirrus cloud influence such a feedback. To 


address this question, a — tion of the 
albedo and emissivity of clouds is introduced. Ob- 
servations that relate the ice water content to 
cloud temperature are incorporated in the parame- 
terization to introduce a temperature dependence 
to both albedo and emittance. The cloud properties 
relevant to the cloud feedback are expressed as 
functions of particles size re, asymmetry parameter 
g and cloud temperature and analyses of aircraft 
measurements, lidar and ground based radiometer 
data are used to select re and g. Scattering calcula- 
tions assuming spherical particles with a distribu- 
tion described by re = 16 microns reasonably 
matched the lidar and radiometer data. However, 
comparison of cloud radiation properties measured 
from aircraft to those parameterized in this study 
required values of g vignificantly smaller than 
those derived for eB. but consistent with our 
ing of nonspherical particle scattering. 
The climate simulations revealed that the influence 
of cirrus cloud on climate was strongly affected by 
the choice or re and g: parameters that are both 
jo known for cirrus. The effect of ice water 
leedback on a CO2 warming simulation could be 
either positive or negative depending on the value 
of re assumed. Based on these results, it was con- 
cluded that prediction of cirrus cloud feedback on 
climate is both premature and limited by our lack 
of understanding of the relationship between size 
and shape of ice crystals and the gross radiative 
properties of cirrus. (Author’s abstract) 
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TIME SCALES AND VARIABILITY OF AREA- 
AVERAGED TROPICAL OCEANIC RAINFALL, 
Texas A and M Univ., College Station. Dept. of 
Meteorology. 

K. S. Shin, G. R. North, Y. S. Ahn, and P. A. 
Arkin. 


Monthly Weather Review MWREAB, Vol. 118, 
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No. 7, p 1507-1516, July 1990. 7 fig, 24 ref. NOAA 
Grant NA87AA-D-CC118 and NASA Grant 
NAGS-868. 
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A statistical analysis of time series of area-averaged 
rainfall over the oceans has been conducted around 
the diurnal time scale. The results of this analysis 
can be applied directly to the problem of establish- 
ing the magnitude of expected errors to be in- 
curred in the estimation of monthly area-averaged 
rain rates from low orbiting satellites. Such statis- 
tics as the mean, standard deviation, integral time 
scale of background red noise and spectral analyses 
were performed on time series of the GOES Pre- 
cipitation Index (GPI) taken at 3-hour intervals 
during the period spanning December 19, 1987 to 
March 31, 1988 over the central and eastern tropi- 
cal Pacific. The analyses have been conducted on 
2.5 degree x 2.5 degree and 5 degree x 5 degree 
grid boxes, separately. The ratio of standard devi- 
ation to mean for area-averaged rain rate in the 
Pacific ITCZ is very regular and similar to that in 
GATE. Analysis of the area-averaged rainfall in 
the SPCZ shows a longer autocorrelation time 
scale than that in the ITCZ. The SPCZ exhibits 
significant power at the diurnal and semidiurnal 
frequencies, but the ITCZ shows only a marginally 
significant diurnal cycle in the data. The rainfall 
characteristics in the Pacific ITCZ appear to be 
similar to those in the Atlantic ITCZ in both 
autocorrelation time scale and diurnal variation. 
The mechanism driving convection in the ITCZ is 
suggested to be different from that in the SPCZ. 
Rainfall measurements by a sun-synchronous satel- 
lite visiting a spot twice per day will include a bias 
due to the existence of semidiurnal cycle in the 
SPCZ ranging from 5 to 10 percentage points. The 
bias in the ITCZ may be of the order of 5 percent- 
age points. (Author’s abstract) 
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CHEMICAL COMPOSITION AND ACIDITY 
OF RAINFALL IN THE ALLIGATOR RIVERS 
— NORTHERN TERRITORY, AUSTRA- 


Office of the Supervising Scientist for the Alligator 
Rivers Region, Sydney (Australia). 

For primary bibliographic entry see Field 5B. 
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SPATIAL VARIABILITY OF ANNUAL PRE- 
CIPITATION AND ENSO EVENTS IN WEST- 
ERN PERU. 

Johns Hopkins Univ., Baltimore, MD. Dept. of 
Geography and Environmental Engineering. 

T. D. Tapley, and P. R. Waylen. 

Hydrological Sciences Journal HSJODN, Vol. 35, 
No. 4, p 429-446, August 1990. 10 fig, 6 tab, 20 ref. 
NSF Grant SES 8713738. 
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The El Nino-Southern Oscillation (ENSO) phe- 
nomenon has been the focus of many diverse inves- 
tigations since the mid 1960s. It is well known that 
the ENSO brings abnormally high precipitation to 
the northern coast of Peru. The probability distri- 
butions of annual rainfall totals at 18 stations from 
the north coast of Peru to the southern highlands 
and Altiplano were analyzed. It was found that 
most stations exhibit high interannual variability 
which cannot be satisfactorily modeled by a single 
lognormal distribution. Indices of the ENSO iden- 
tified two precipitation regimes: the ENSO regime 
and the non-ENSO regime. Simple descriptive sta- 
tistics of rainfalls within the two sub-samples indi- 
cate that during ENSO years the Altiplano and 
southern highland regions experience drought, 
with an average reduction in mean annual precipi- 


tation of 18%, while the north coastal region re- 
ceives over 88% above non-ENSO rainfall. A 
mixed lognormal model of annual precipitation 
was successfully fitted to all stations. The estimat- 
ed parameters reflect the contrasting response of 
the two regions to ENSO events. Pearson product- 
moment correlation matrices generated between 
stations for each sub-sample further support the 
hypothesized negative relationship between condi- 
tions on the northern coast and the Altiplano. The 
resulting model describes the stochastic nature of 
annual precipitation in the area and illustrates re- 
gional differences in the influence of ENSO. (Au- 
thor’s abstract) 
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DECADAL-SCALE CHANGES OF THE CIRCU- 
LATION IN THE TROPICAL ATLANTIC 
SECTOR ASSOCIATED WITH SAHEL 
DROUGHT. 

Wisconsin Univ.-Madison. Dept. of Meteorology. 
S. Hastenrath. 

International Journal of Climatology IJCLEU, 
Vol. 10, No. 5, p 459-472, July/August 1990. 7 fig, 
1 tab, 24 ref. NSF Grant ATM-8722410; NOAA 
Grant NA86AA-D-ACO64. 
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Trends in the general circulation setting during 
1948-1983 accompanying the progressive aggrava- 
tion of drought in sub-Saharan Africa were investi- 
gated from ship observations over the tropical 
Atlantic and surface station records in western 
Africa. Decadal-scale circulation changes in the 
Atlantic sector include a pressure rise over the 
tropical North Atlantic; southward displacement 
of the near-equatorial wind confluence and associ- 
ated maximum cloud belt; acceleration of the 
northeast trades and possibly a strengthening of the 
South Atlantic trades, along with increasing 
cloudiness in the equatorial zone; increasing 
cloudiness over the tropical North Atlantic and 
Central American seas; and cooling of surface 
waters in a band across the tropical North Atlantic 
contrasting with warming in the South Atlantic. 
These changes occurred in all seasons, but were 
most pronounced at the height of boreal summer. 
Records at land stations in western Africa show 
that near the coasts the temperature and pressure 
trends are consistent with the adjacent ocean areas. 
In the interior of sub-Saharan Africa, warming 
trends prevail in boreal summer, with concomitant 
downward pressure trends. During the past four 
decades, the near-equatorial wind confluence over 
the eastern Atlantic migrated southward by 200 
km in July-August and 150 km for the rainy season 
as a whole. These circulation shifts are large 
enough to account for the observed downward 
trend in Sahel rainfall. (Author’s abstract) 
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REGIONALIZATICN AND SPATIAL ESTIMA- 
TION OF ETHIOPIAN MEAN ANNUAL RAIN- 


FALL. 
— Univ. (Sweden). Dept. of Physical Geogra- 


phy. 

L. Eklundh, and P. Pilesjo. 

International Journal of Climatology IJCLEU, 
Vol. 10, No. 5, p 473-494, July/August 1990. 21 
fig, 7 tab, 19 ref. 
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A need has been recognized for developing meth- 
ods that will lead to the generation of a reliable 
mean annual precipitation database for Ethiopia. 
Multiple regression models have been formulated 
that explain the mean annual rainfall as a function 
of elevation and geographical location. The estima- 
tions, based on yearly values from a data set of 63 
Ethiopian rainfall stations with records between 


1969 and 1985, were developed for the whole 
country as well as for the already existing Food 
and Agricultural Organization (FAO) rainfall pat- 
tern regions, and a new zonation derived by princi- 
pal component and common factor analyses 
(PCA/CFA). The optimal zonation was derived 
by testing 36 different combinations resulting in 
different rainfall pattern regions. The alternatives 
tested were: correlation and covariance dispersion 
matrices, PCA and CFA eigentechniques, unrotat- 
ed and rotated components/factors and number of 
possible significant components/factors. Principal 
component analysis of covariance matrix, rotation 
and seven extracted components gave by far the 
best relationship between mean annual rainfall, ele- 
vation, and geographical location. Models explain- 
ing at least 72 percent of the variation in rainfall 
were constructed for regions covering about 98 
percent of the country, which is better than models 
based on the FAO rainfall pattern regions and a 
model for the whole country. (Author’s abstract) 
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TEMPORAL AND SPATIAL CHARACTERIS- 
TICS OF ANNUAL PRECIPITATION OVER 
THE BALKANS IN THE TWENTIETH CENTU- 
RY. 

Thessaloniki Univ., Salonika (Greece). Inst. of Me- 
teorology and Climatology. 

P. Maheras, and F. Kolyva-Machera. 

International Journal of Climatology IJCLEU, 
Vol. 10, No. 5, p 495-504, July/August 1990. 4 fig, 
3 tab, 23 ref. 
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There has been great interest recently in fluctua- 
tions in precipitation the past century for western 
and central Europe and for the western Mediterra- 
nean. The annual totals of precipitation were stud- 
ied for 12 stations in the Balkan area for a —_ of 
92 years (1894-1985). The homogeneity of the pre- 
cipitation series and their statistical characteristics 
were analyzed. An abrupt climatic change was 
found at the station of Belgrad, and a statistically 
significant trend of annual precipitation was found 
for various periods at the stations of Kerkyra, 
Patras, Hvar, and Sarajevo. Persistence was ascer- 
tained only for the Belgrad station. The application 
of principal component analysis yielded three 
groups of stations. Group A includes northern and 
continental stations, group B includes stations of 
the Ionian and Adriatic Seas, and group C includes 
the stations of Thessaloniki and Athens. The most 
important period of fluctuations covers the years 
1933-1953, when a humid period was followed by a 
dry period. The most recent 5-year period was a 
very dry one. Finally, comparisons between rain- 
fall fluctuations and types of circulation show that 
the predominance of meridional circulation over 
the Balkans results in an increase of precipitation, 
while a zonal circulation results in a decrease of 
precipitation. (Author’s abstract) 
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RAIN SCAVENGING OF TEPHRA AEROSOLS 
FROM MOUNT ST. HELENS 1980 ERUP- 
TIONS. 

Arkansas Univ., Fayetteville. Dept. of Geology. 
G. H. Wagner, and K. E. Steele. 

Journal of Applied Meteorology JAMOAX, Vol. 
29, No. 5, p 368-374, 1990. 1 fig, 4 tab, 11 ref. 
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Mount St. Helens in southern Washington state 
had three major eruptions in 1980: 18 May, 25 
May, and 12 June. Tephra in the atmosphere from 
these eruptions was traced by analyzing the partic- 
ulate matter from weekly rain collections at 62 
National Atmospheric Deposition Program sites 





across the United States. The particulate matter 
was on 0.45 micron pore-sized filters (47 mm diam- 
eter) in amounts of 0-214 mg. Identification of 
tephra in the particulate matter was made by x-ray 
diffraction, identification of feldspar (70% of the 
tephra), and chemical analyses compared to a 
standard tephra. Tephra was identified at sites in 
the path defined by observable amounts on the 
ground and outside and beyond this path. Dilution 
of the tephra by other aerosols varied from 20% 
near Mount St. Helens to about 300% at down- 
wind sites, which were two days and 3000 km 
from Mount St. Helens. Atmospheric cleanup of 
the tephra at a given site occurred in 1-2 weeks, 
sometimes in a few days, as measured by the 
particulate matter in rain. Particulate matter ca 
tured in rains before the eruptions was an 
alpha quartz, feldspar, illite, kaolinite and organics 
with an average flux for the United States of 112 
kg per ha per week. (Author’s abstract) 
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META-ANALYTIC REAPPRAISAL OF STATIS- 
TICAL RESULTS IN THE ENVIRONMENTAL 
SCIENCES: THE CASE OF A HYDROLOGICAL 
EFFECT OF CLOUD SEEDING. 
Hebrew Univ. of Jerusalem (Israel). Inst. of Earth 
Sciences. 

For ord bibliographic entry see Field 3B. 
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FURTHER EXPLORATORY EVALUATIONS 
OF GROSSVERSUCH IV USING HAILPAD 
DATA: ANALYSIS OF HAIL PATTERNS AND 
STRATIFICATION BY STORM TYPE FOR 
SEEDING EFFECT. 
Groupement National d’Etudes des Fleaux Atmos- 
gg mt Aubiere, France. 

Mezeix. 
Journal of Applied Meteorology JAMOAX, Vol. 
29, No. 5, p 401-417, 1990. 7 fig, 9 tab, 28 ref, 
append. 
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In the Grossversuch IV experiment, scientific 
groups from three countries (Switzerland, Italy, 
and France) worked together to test the Soviet hail 
suppression method, based on the concept of bene- 
ficial competition of hailstone embryos. Further 
exploratory evaluations were made of the hail sup- 
pression experiment using the spatial distribution of 
ground-measured variables within hail patterns. 
The possibility of a seeding effect limited to a part 
of a hailfall or to various objectively stratified 
types of precipitation cells was investigated. The 
results show an increase in the ratio of the hailed 
areas with maximum hailstone diameters greater 
than 10 mm versus the total hailed area, and an 
increase in the maximum hailstone diameter for 
type II repetitive evolution cells. Differences ob- 
served for the main test variables in relation to the 
various cell types were shown to largely exceed 
those that could stem from a possible seeding 
effect. A satisfactory physical interpretation of the 
differential tendency related to the storm type is 
impossible, however, because the simple storm 
model on which the Grossversuch IV experiment 
is not based on three-dimensional storm measure- 
ments. Future test experiments should be based on 
several test variables characteristic of the overall 
hailfall phenomenon and especially of the area 
factor. In addition, storms should be physically 
stratified in an objective manner. (Author’s ab- 


stract) 
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DETERMINATION FROM SPACE OF ATMOS- 
PHERIC TOTAL WATER VAPOR AMOUNTS 
BY DIFFERENTIAL ABSORPTION NEAR 940 
NM: THEORY AND AIRBORNE VERIFICA- 
TION. 

Lille-1 Univ., Villeneuve d’Ascq 
d’Optique Atmospherique. 

For primary bibliographic entry see Field 7B. 


(France). Lab. 


W91-01472 


PERSISTENCE OF SEEDING EFFECTS IN A 
WINTER OROGRAPHIC CLOUD SEEDED 
WITH SILVER IODIDE BURNED IN ACE- 
TONE. 

Bureau of Reclamation, Auburn, CA. 

For primary bibliographic entry see Field 3B. 
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ALGORITHM FOR RETRIEVING WATER 
VAPOR PROFILES IN CLEAR AND CLOUDY 
ATMOSPHERES FROM 183 GHZ RADIOMET- 
RIC MEASUREMENTS: SIMULATION STUD- 


IES. 

National Aeronautics and Space Administration, 
Greenbelt, MD. Goddard Space Flight Center. 
For primary bibliographic entry see Field 7C. 
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THUNDERSTORMS ABOVE FRONTAL SUR- 
FACES IN ENVIRONMENTS WITHOUT POSI- 
TIVE CAPE, PART I: A CLIMATOLOGY. 
National Oceanic and Atmospheric Administra- 
tion, Boulder, CO. Environmental Research Labs. 
B. R. Colman 

Monthly Weather Review MWREAB, Vol. 118, 
No. 5, p 1103-1121, 1990. 19 fig, 21 ref. NSF Grant 
ATM-8019301. 
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Thunderstorms occur frequently above frontal sur- 
faces in environments without positive convective 
available potential energy (CAPE). The climatolo- 
gy of such storms were studied for the contermin- 
ous United States using a dataset consisting of 1093 
observations made over a 4-year period. A com- 
posite of the dataset shows that the typical ‘elevat- 
ed’ thunderstorm occurs northeast of an associated 
surface low pressure center, and north of a surface 
warm front in a region with northeasterly surface 
winds. The planetary boundary layer is generally 
very stable. The thunderstorms are usually found 
in the left exit region of a low-level wind maxi- 
mum. The large-scale environment is strongly bar- 
oclinic with large vertical wind shear and warm 
advection. Several of the identified characteristics 
suggest that frequently elevated thunderstorms are 
the result of physical mechanisms different from 
those fundamental to surface-based thunderstorms, 
e.g., for elevated thunderstorms there is generally 
very little itive CAPE in the environment, as 
the atmosphere is slightly more stable than moist 
adiabatic above the frontal inversion. The annual 
frequency distribution of elevated thunderstorms is 
bimodal, with a primary peak in April and a sec- 
ondary peak in September. The events are concen- 
trated in an area extending northward from the 
central Gulf Coast along the Mississippi River 
valley. Nearly all winter season thunderstorms east 
of the Rocky Mountains are of the elevated type, 
except those over the Florida Peninsula, where 
surface-based convection persists throughout the 
year. Most of the winter season elevated thunder- 
storms occur near the Gulf Coast downstream 
from migrating cyclones. (See also W91-01482) 
(Author’s abstract) 
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THUNDERSTORMS ABOVE FRONTAL SUR- 
FACES IN ENVIRONMENTS WITHOUT POSI- 
TIVE CAPE. PART II: ORGANIZATION AND 
INSTABILITY MECHANISMS. 

National Oceanic and Atmospheric Administra- 
tion, Boulder, CO. Environmental Research Labs. 
B. R. Colman. 


Monthly Weather Review MWREAB, Vol. 118, 
No. 5, p 1123-1144, 1990. 33 fig, 17 ref. NSF Grant 
ATM-8019301. 


Descriptors: *Climatology, *Convective precipita- 
tion, *Meteorology, *Thunderstorms, *Weather 
patterns, Air temperature, Atmospheric circula- 
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tion, Boundary layers, Convection, Hydrostatic 
pressure, Meteorological data collection, Tempera- 
ture effects, Thermodynamics. 


Thunderstorms occur above frontal surfaces fre- 
quently in environments without positive convec- 
tive available potential energy (CAPE). An im- 
pressive outbreak of elevated thunderstorms 
during the Atmospheric Variability Experiment- 
Severe Environmental Storms and Mesoscale Ex- 
periment were studied. The thunderstorms oc- 
curred in three convective impulses, each of which 
developed in a warm sector before propagating 
onto the frontal surface; subsequent thunderstorms 
developed over the frontal surface. While in the 
warm sector, the convection was supported by an 
extremely unstable boundary layer. However, this 
convective energy quickly diminished above the 
frontal surface and thunderstorms continued and 
developed for many hours in an essentially stable 
hydrostatic environment. During the lifetime of 
these impulses, mesoscale updr: developed and 
moved with the convective areas, maintaining 
nearly steady-state systems with strong low-level 
inflow. The environment was found to be symmet- 
rically neutral in the region of the inflow. Numer- 
ous pressure waves were observed in association 
with the elevated thunderstorms, yet these features 
were evidently not important in triggering the 
storms. An investigation of a convective band that 
formed above the frontal surface revealed that the 
development probably took place in two steps. 
Initially, the high potential temperature contour 
for a saturated environment in the air overlying the 
frontal inversion was stable to vertical dis 
ments, but inertially unstable. Then, along the i in- 
stantaneous path of the unstable parcel, the ther- 
modynamic structure changed, the parcel became 
gravitationally unstable, and upright convection 
resulted. (See also W91-01481) (Author’s abstract) 
W91-01482 


PRECIPITATION AND ONMENTAL 
CONDITIONS DURING ACCRETION IN CA- 
NADIAN EAST COAST WINTER STORMS. 
Atmospheric Environment Service, Downsview 
(Ontario). 

R. E. Stewart, R. W. Crawford, N. R. Donaldson, 
T. B. Low, and B. E. Sheppard. 

Journal of Applied Meteorology JAMOAX, Vol. 
29, No. 7, p 525-538, July 1990. 13 fig, 1 tab, 28 ref, 
append. 


Descriptors: *Accretion, *Canada, *Ice formation, 
*Meteorology, *Precipitation, *Storms, Air tem- 
perature, Freezing, Ice, Model studies, Particle 
shape, Remote sensing, Simulation, Snow, Wind 
velocity. 


Ice and snow accretion cause a large amount of 
damage in winter storms with consequences rang- 
ing from slight to disastrous. Precipitation and 
environmental conditions occurring during accre- 
tion in Canadian east coast winter storms have 
been investigated. Accretion is generally associat- 
ed with snow, freezing rain, and ice pellets within 
saturated conditions. Precipitation types are some- 
times invariant but usually evolve during individ- 
ual accretion events. Accretion events are also 
generally associated with moderate wind speeds 
(average of 7.5 m/s) and warm temperatures (be- 
tween -1 C and 0 C are most common). Remote 
sensing of particle shapes and terminal velocities 
are capable of identifying some of the features of 
these precipitation types. Model calculations indi- 
cate that a detailed understanding of precipitation 
characteristics, such as the nature of wet snow, is 
needed to accurately simulate accretion. (Author’s 
abstract) 

W91-01487 


AIRCRAFT-BASED RADIOMETRIC IMAGING 
OF TROPOSPHERIC TEMPERATURE AND 
PRECIPITATION USING THE 118.75-GHZ 
OXYGEN RESONAN 

Georgia Inst. of Tech., Atlanta. School of Electri- 
cal Engineering. 

For primary bibliographic entry see Field 7B. 
W91-01488 
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THUNDERSTORMS, COSMIC RAYS, AND 
SOLAR-LUNAR INFLUENCES. 

M. D. Lethbridge. 

Journal of Geophysical Research (D) Atmospheres 
JGRDB3, Vol. 95, No. 9, p 13,645-13,649, August 
20, 1990. 4 fig, 25 ref. 


Descriptors: *Cosmic rays, *Meteorology, *Solar 
radiation, *Synergistic effects, *Thunderstorms, 
Frequency analysis, Geophysics, Particulate 
matter, Storms. 


Cosmic ray and thunderstorm frequency was stud- 
ied by superposed epoch analysis of thunderstorms 
over the eastern two thirds of the United States for 
1957-1976. A decrease in thunderstorms was ob- 
served at the time of high cosmic rays and an 
increase in thunderstorms 2-4 days later. When 
data for spring and fall months were used, the 
minimum deepened again and was significant at 
less tan the 0.01% level. It is believed that when 
the sun, earth, and moon are aligned, particulate 
matter in the lower stratosphere is modulated and 
acted upon by cosmic rays, bringing about an 
immediate decrease in thunderstorms. (Author’s 
abstract) 

W91-01490 


FOURIER DOMAIN SHAPE ANALYSIS 
METHODS: A BRIEF REVIEW AND AN IL- 
LUSTRATIVE APPLICATION TO RAINFALL 
AREA EVOLUTION. 

Minnesota Univ., Minneapolis. Dept. of Civil and 
Mineral Engineering. 

P. Kumar, and E. Foufoula-Georgiou. 

Water Resources Research WRERAQ, Vol. 26, 
No. 9, p 2219-2227, September 1990. 4 fig, 14 ref. 
NSF Grants CES-8708825 and BSC-8957469. 


Descriptors: *Fourier analysis, *Mathematical 
analysis, *Precipitation, *Rainfall area, Weather 
forecasting. 


Morphological shape analysis techniques offer val- 
uable tools for the study of several hydrologic and 
atmospheric processes. Detailed description of pat- 
terns, as well as evolution and comparison of pat- 
terns can be efficiently performed in the Fourier 
domain and by means of a finite number of Fourier 
descriptors. Three Fourier domain shape analysis 
methods are briefly summarized: the complex 
plane method, the angular direction method, and 
the polar coordinates method. The complex plane 
method, applicable to any kind of shape, is more 
versatile than the other two methods and is also 
computationally efficient. The use of the complex 
plane method for studying the evolution of rainfall 
areas within a radar-depicted rainfall field for the 
purpose of short-term precipitation forecasting is 
illustrated. (Author’s abstract) 

W91-01537 


MONITORING OF RAINFALL IN RELATION 
TO THE CONTROL OF MIGRANT PESTS. 
Reading Univ. (England). Dept. of Meteorology. 
J. R. Milford, and G. Dugdale. 

Philosophical Transaction of the Royal Society of 
London. Series B. Biological Sciences PTRBAE, 
Vol. 328, No. 1251, p 689-704, June 30, 1990. 6 fig, 
1 tab, 17 ref. 


Descriptors: ‘*Habitats, ‘*Hydrologic budget, 
*Insect control, *Meteorology, *Rainfall distribu- 
tion, *Satellite technology, *Soil water, Remote 
sensing, Terrain analysis, Topography, Vegetation, 
Weather forecasting, Weed control. 


Of all climatic parameters, rainfall has the greatest 
variability in space as well as time. It also has the 
greatest influence on the breeding and behavior of 
migrant pests, such as locusts, supplying the mois- 
ture needed both for their development and for the 
growth of vegetation to sustain a population. Soil 
moisture controls both processes directly but 
cannot be adequately surveyed even by remote 
sensing techniques, so water balance models are 
relied upon to interpret rainfall measurements and 
to forecast pest populations. Both terrain and rain- 
fall are very inhomogeneous on the kilometric 
scale, a scale which is not matched by observations 
either from conventional rain gages or current 


meteorological satellites. Modeling the effects of 
rainfall must take account of these inhomogenei- 
ties. However, it is clear that more detailed studies 
of rainfall-habitat interaction are needed to derive 
soil moisture from rainfall estimates by using 
knowledge of the microtopography. Such relation- 
ships must be capable of being generalized so that 
future monitoring by satellites, essential to give 
complete and uniform coverage, can be realistical- 
ly interpreted. (Author’s abstract) 

W91-01561 


RECORD-BREAKING RISE OF GREAT SALT 
LAKE IN 1981-1986 RELATED TO ANOMA- 
LOUS MID-TROPASPHERIC WIND PAT- 
TERNS. 

Scripps Institution of Oceanography, La Jolla, CA. 
For primary bibliographic entry see Field 2H. 
W91-01580 


NEW EQUATION FOR THE ATMOSPHERIC 
ENERGY BUDGET (EINE NEUE GLEICHUNG 
FUER DIE ATMOSPHAERISCHEN ENERGIE- 
HAUSHAELTE). 

Vienna Univ. (Austria). Inst. fuer Meteorologie 
und Geophysik. 

M. Hantel. 

Wetter und Leben WTLBAR, Vol. 41, No. 1/4, p 
95-108, 1989. 4 fig, 16 ref. English summary. 


Descriptors: *Climatology, *Mathematical equa- 
tions, *Meteorology, *Weather forecasting, 
Energy, Latent heat, Precipitation, Rainfall. 


The moisture budget equation of the atmosphere 
comprises mesoscale (routinely measurable) and 
sub-mesoscale (non-measurable) contributions. The 
sub-mesoscale terms are divergences of moisture 
flux and rain flux. These fluxes play an important 
role in the moisture budget. In order to diagnose 
them objectively the budget equation for sensible 
heat was added and coupled to the budget equation 
for latent heat via the rain flux. By means of the 
Bowen ratio in the free atmosphere the equations 
are closed, yielding a governing differential equa- 
tion of the first order in pressure for the sub- 
mesoscale heat flux. This equation is in simple 
cases analytically solvable and in all cases numeri- 
cally solvable. In this way the mesoscale atmos- 
pheric measurements yield the sub-mesoscale heat 
flux and, by means of algebraic and quadrature 
formulae, the rain and moisture flux. (Author’s 
abstract) 

W91-01581 


CHANGEABLE WEATHER-A CHAOTIC PHE- 
NOMENON TRIGGERED OFF BY MESOS- 
CALE PRECIPITATION-EDDIES (WETTER- 
LAUNEN ALS CHAOTISCHE MESO-SKALIGE 
STRUKTUREN). 

Vienna Univ. (Austria). Inst. fuer Meteorologie 
und Geophysik. 

Skoda. 


Wetter und Leben WTLBAR, Vol. 41, No. 1/4, p 
117-122, 1989. 2 fig, 1 tab, 6 ref. English summary. 


Descriptors: *Climatology, *Cloud physics, *Me- 
teorology, *Precipitation, Condensation, Logistic 
maps, Mathematical equations. 


The rate of condensation quickly enters a chaotic 
region according to a simple nonlinear technique, 
the logistic map. The logistic map which is prob- 
ably the simplest nonlinear difference equation, 
appears in many applications. Considering the 
process of condensation, if the number of cloud 
particles, N, grows at a given rate v, the iterations, 
Ni+1, of particle formation display a rather com- 
plicated behavior as a function of the external 
parameter v, which becomes chaotic at v greater 
than 2.5. As specific growth rates of condensation 
between different scales of precipitation-eddies are 
compared, v is found within the scales of MESO- 
beta, a structural lifetime which is greater than 36 
hr, and MESO-gamma, 0.5 to 4 hr, with critical 
values of 2.5. This corresponds to the high inter- 
mittency of precipitation. High rates of condensa- 
tion or cloud formation lead to precipitation eddies 
and the system enters a chaotic region. (Author’s 
abstract) 


W91-01582 


EXTREME, SINGULAR AND COHERENT 
PRECIPITATION IN THE CATCHMENT 
BASIN OF THE UPPER INN RIVER (EX- 
TREME, SINGULAERE UND KOHAERENTE 
NIEDERSCLAEGE IM GEBIET DES APLINEN 
INN), 


F. Fliri. 
Wetter und Leben WTLBAR, Vol. 41, No. 1/4, p 
141-152, 1989. 1 fig, 7 tab, 8 ref. English summary. 


Descriptors: *Austria, *Precipitation, *Storms, 
*Weather patterns, Hydrographic models, Hydro- 
graphs, Inn River, Mathematical models, Rainfall. 


Due to a series of sudden intense and individually 
catastrophic downpours which occurred in both 
parts of the Tirol in 1981, 1983 and 1985, a study 
was conducted by the University of Innsbruck and 
the Obervinschgau of Marienberg in 1985. Subse- 
quently, more catastrophic instances occurred in 
the summer of 1987, and a regional hydrographic 
investigation was needed. Using daily precipitation 
values from 46 stations in the catchment basin of 
the upper Inn River (9313 square m) from 1946 to 
1987 between Mont Blanc and Hohen Tauern, the 
mean annual and absolute maxima for periods of 
one, two and more consecutive days and estimates 
of 30 and 100 year maxima were determined. A 
relationship was established by means of a regres- 
sion analysis between mean annual maxima and 
basin size that permited estimates of extrema in 
smaller areas. The frequency distribution and ex- 
treme values of mean basin precipitation of periods 
of one or of several consecutive days are presented 
and the occurrence of spatially singular or coher- 
ent precipitation was determined to be dependent 
on precipitation totals. (Author’s abstract) 
W91-01583 


NEW SNOW IN 

VIENNA (NEUSCHNEE IM RAUM WIEN). 
Zentralanstalt fuer Meteorologie und Geodynamik, 
Vienna (Austria). 

H. Mohnl 

Wetter und Leben WTLBAR, Vol. 41, No. 1/4, p 
269-277, 1989. 6 fig, 2 tab, 4 ref. English summary. 


Descriptors: *Austria, *Public policy, *Snow fore- 
casting, *Snow management, *Statistical models, 
*Weather forecasting, Climatic data, Precipitation, 
Roads, Snow accumulation, Vienna. 


In urban areas, freshly fallen snow is an undesired 
phenomenon because it generates substantial prob- 
lems for public traffic and technical systems. 
Therefore, in regional planning, climatic statistical 
parameters like means, percentiles of the frequency 
distributions, and return periods of extreme values 
for the amount of freshly fallen snow are used to 
optimize the fundamental relationships between 
human life and the climate. Between 1951/52 and 
1980/81, statistics were collected within the city of 
Vienna and the bordering Vienna Woods on the 
height of new fallen snow. The data from areas 
uninfluenced by the heat of the city show a strong 
linear dependence at the levels of lowlands (from 
200 m to 500 m) on altitude. The data were filtered 
with a Gaussian low pass to suppress periods of 
less than 20 years to show the variation of the 
annual amount of freshly fallen snow within the 
past 90 years. (Author’s abstract) 

W91-01584 


USE OF POLARIZATION TO CHARACTERIZE 
PRECIPITATION AND DISCRIMINATE 
LARGE HAIL. 

National Severe Storms Lab., Norman, OK. 

N. Balakrishnan, and D. S. Zrnic. 

Journal of the Atmospheric Sciences JAHSAK, 
Vol. 47, No. 13, p 1525-1540, July 1990. 11 fig, 59 
ref, 2 append. 


Descriptors: *Data acquisition, *Hail, *Meteorol- 
ogy, *Polarimetric radar measurements, *Precipi- 
tation, *Radar, *Rain, Correlation analysis, Corre- 
lation coefficient, Hydrometeors, Reflectance, Re- 
flectance techniques, Reflectivity, Remote sensing. 





Polarimetric radar measurements provide bulk esti- 
mates of the shapes of the ensemble of hydrome- 
teors in the radar resolution volume. There is 
evidence that the shape of a rain drop is related to 
its size. Also, rain drops exhibit little or no canting 
and fall with their minor axes oriented vertically. 
The work of Seliga and Bringi showed that the 
existence of such accurate relation between rain 
drop shape and size can be exploited to obtain an 
improved estimation of rainfall from polarimetric 
measurements. An examination was made of the 
utility of the correlation coefficient between linear 
orthogonally polarized echoes for determining pre- 
cipitation type and gaging hail size. Models and 
measurements from pure rain coincide in predict- 
ing very high correlations (0.98); similar results are 
obtained with pure hail. Several mechanisms could 
cause the lowering of the correlation but the be- 
havior of the examined data is definitely attributed 
to a mixture of hydrometeor types. This decrease is 
an indicator of hail size; it is shown theoretically 
that in at least two other realistic situations the 
correlation would decrease the hail size. For the 
examined case a model of hail shape and orienta- 
tion during fall is able to reproduce the essential 
features of polarimetric measurements. It suggests, 
together with data obtained in the current investi- 
gation and data from other investigations, that 
substantial negative differential reflectivity (about - 
1 dB) in a region of high reflectivity factor values 
is caused by hailstones larger than about 2 cm in 
diameter. (Author’s abstract) 

W91-01656 


ENTRAINMENT AND MIXING PROCESSES 
AS RELATED TO DROPLET GROWTH IN 
WARM MIDLATITUDE AND TROPICAL 


CLO 4 

Centre National de la Recherche Scientifique, 
CRPA, Magny les Hameaux, France. 

E. Hicks, C. Pontikis, and A. Rigaud. 

Journal of the Atmospheric Sciences JAHSAK, 
Vol. 47, No. 13, p 1589-1618, July 1990. 30 fig, 6 
tab, 55 ref, append. 


Descriptors: *Cloud physics, *Clouds, *Conden- 
sates, *Entrainment, ‘*Meteorological data, 
*Mixing, *Precipitation, *Rain, Data acquisition, 
Data collections, France, Tropical regions. 


Aircraft measurements in warm continental cumuli 
and in tradewind maritime bandclouds are ana- 
lyzed in order to determine the influence of en- 
trainment and mixing processes on the evolution of 
condensate droplet spectrum. The results provide 
some insight on the similarities and differences 
between maritime and continental warm cumuli as 
related to warm rain production. The entrainment 
sources are determined by Paluch’s thermodynam- 
ic method and contrasting results are obtained. 
Cloud top entrainment prevails in the midlatitude 
isolated cumuli whereas bandclouds of both data 
sets are subject to multilevel lateral entrainment. 
Microphysical characteristics such as the droplet 
concentration and the spectral peak radius are ana- 
lyzed in relation to the dilution degree of cloud 
parcels in order to examine the mixing process 
involved during entrainment events. The findings 
support the inhomogeneous mixing hypotheses 
with total evaporation of some droplets of all sizes 
during mixing in all observed continental cases, 
whereas the dominant process in all studied mari- 
time clouds is closer to the homogeneous picture. 
In both databases, the highest concentrations of 
droplets in the large droplet tail of the spectrum 
are found in samples with an intermediate level of 
dilution, thus confirming the influence of dilution 
on enhanced droplet growth. The role of entrain- 
ment, mixing and subsequent cloud dilution in the 
production of large droplets as shown seriously 
restricts the use of simple parameterizations of 
precipitation water initiation in cloud models. (Au- 
thor’s abstract) 

W91-01657 


PRECIPITATION PRODUCTION IN A LARGE 
MONTANA HAILSTORM: AIRFLOW AND 
PARTICLE GROWTH TRAJECTORIES, 
National Center for Atmospheric Research, Boul- 
der, CO. 

L. J. Miller, J. D. Tuttle, and G. B. Foote. 


Journal of the Atmospheric Sciences JAHSAK, 
Vol. 47, No. 13, p 1619-1646, July 1990. 23 fig, 1 
tab, 67 ref. 


Descriptors: *Cloud physics, *Hail, *Meteorology, 
*Precipitation, *Radar, Air circulation, Clouds, 
Doppler radar measurements, Graupel, Precipita- 
tion mapping, Weather. 


Computations of air motion and precipitation 
growth using winds derived from Doppler radar 
measurements were analyzed to reveal important 
flow features that influenced the production of 
precipitation during the nearly steady phase of a 
well-observed severe storm in Montana that pro- 
duced hail as large as 5 cm in diameter. Based on 
particle growth calculations, measurements by 
radar and research aircraft, cloud photography and 
direct hailstone examination, four general sources 
of hail embryos were apparent: (1) graupel grown 
along the updraft fringes, (2) a derivative of the 
former consisting of drops produced by melting 
graupel, (3) water drops shed from melting hail, 
and (4) shedding from hailstones that were in wet 
growth conditions. The graupel embryos were de- 
duced to originate primarily in two columnar re- 
gions on the flanks of the updraft core. Following 
the embryo growth stage, three types of hail 
growth trajectories were found: (1) those passing 
into the southern (cyclonic) branch of the middle- 
to-upper level airflow, (2) those bry =. into the 
northern (anticyclonic) branch of this flow, and (3) 
those ing in a nearly straight line through the 
u core in midlevels (preferentially the north- 
eastern side of the core). Of these the straight-line 
trajectory produced the largest hail. Precipitation 
from graupel grown in the western updraft fringes, 
from drops produced by transport and melting of 
these graupel grown in the northern updraft 
fringes was necessary to explain the observed pat- 
terns of radar reflectivity, dual-wavelength ratio 
and specific attenuation. Further, only embryos 
from the west and south flanks led to large diame- 
ter hail near where stones of similar sizes were 
observed from aircraft near the ground. (Author’s 


abstract) 
W91-01658 


USE OF DAILY VALUES OF SURFACE PA- 
RAMETERS AT DURBAN AND CAPE TOWN 
TO DETERMINE THE PRECIPITABLE 
WATER CONTENT OF THE ATMOSPHERE. 
Natal Univ., Pietermaritzburg (South Africa). 
t. of Geography. 

O. S. McGee, and R. N. De Vos. 

South African Journal of Science SAJSAR, Vol. 
85, No. 9, p 602-603, September 1989. 2 tab, 3 ref. 


Descriptors: *Air circulation, 
data collection, *Meteorology, *Precipitation, 
*Regression analysis, *South Africa, *Water 
vapor, Data collections, Data interpretation, Dew- 
point, Mathematical studies, Synoptic analysis, 
Temperature. 


*Meteorological 


The precipitable water (vapor) or total content of 
vapor above any locality on the earth’s surface 
plays an important role in hydrology and meteor- 
ology. Its value has been shown to differ according 
to the local airflow regime which prevails at the 
time and may be predicted from surface dewpoint 
values using a linear regression equation which is 
specific to the prevailing airflow type. This type of 
Tegression equations is customarily based on 
monthly mean values of precipitable water and 
surface dewpoint. South African upper air data 
was examined to show that daily values may be 
used, without combining them into monthly 
values, to generate multiple linear regression equa- 
tions which differ for different airflow types and 
according to season. A preliminary investigation of 
upper air data for both Cape Town and Durban 
between 1969 and 1987 included the calculated 
precipitable water vapor, as well as surface tem- 
perature, dewpoint temperature, air pressure and 
wind speed. Exploratory regression analyses of 
precipitable water values vs. surface dewpoint tem- 
peratures were performed at each station. A multi- 
ple regression was then performed using all select- 
ed variables. The use of the daily data (not month- 
ly statistics) was found to be dependent on the 
determination of airflow types at the surface. Since 
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this was done by computer, the actual synoptic 
situations at the stations should be distinguished. 
This would presumably lead to different data 
groupings. (Korn-PTT) 

W91-01660 


CLIMATIC CONTROL OF VEGETATION DIS- 
TRIBUTION: THE ROLE OF THE WATER 
BALANCE. 

Cornell Univ., Ithaca, NY. Section of Ecology and 
Systematics. 

N. L. Stephenson. 

American Naturalist AMNTA4, Vol. 135, No. 5, p 
649-670, May 1990. 4 fig, 2 tab, 85 ref. 


Descriptors: *Climatology, *Distribution patterns, 
*Ecology, *Hydrologic budget, *Literature 
review, *Vegetation, Energy, Evapotranspiration, 
Precipitation, Temperature, Water deficit. 


The water balance describes climate as it is sensed 
by plants: as the interaction of energy and water in 
the environment. Discriminant analysis showed 
that the distribution of North American plant for- 
mations was more highly correlated with the water 
balance (actual evapotranspiration and deficit) than 
the more traditional measures of climate (such as 
temperature and precipitation) used in other stud- 
ies. Much of the improved correlation could be 
contributed to the ability of the water balance to 
distinguish between climates similar in mean 
annual energy and water supplies, but different in 
the seasonal timing of the two. Consideration of 
the water balance aided in the interpretation of 
possible mechanisms controlling the distribution of 
plant formations. For example, coniferous forests 
occurred at low actual evapotranspiration (low 
simultaneous availability of water and energy), 
consistent with the suggestion that conifers are 
better adapted than deciduous trees to environ- 
ments with a low potential for primary production. 
A better understanding of the mechanisms by 
which climate can control the distribution of vege- 
tation will help in predicting the effects of chang- 
ing climate on the Fature distribution of vegetation 
types. This literature review article attempts to 
enhance current understanding by discussing: (1) 
the relationship between the energy balance and 
the water balance; (2) biological importance of the 
water balance; (3) correlations between vegetation 
and climate; (4) statistical comparisons between the 
water balance and other climatic parameters; (5) 
the distribution of North American plant forma- 
tions relative to the water balance; and (6) the 
distribution of coniferous and deciduous forests. 
(Lantz-PTT) 

W91-01684 


CO2 CLIMATE SENSITIVITY AND SNOW- 
SEA-ICE ALBEDO PARAMETERIZATION IN 
AN ATMOSPHERIC GCM COUPLED TO A 
MIXED-LAYER OCEAN MODEL, 

National Center for Atmospheric Research, Boul- 
der, CO. 

For primary bibliographic entry see Field SC. 
W91-01694 


PERSPECTIVE ON EL NINO AND LA NINA: 
GLOBAL IMPLICATIONS FOR STREAM 
ECOLOGY. 

New Mexico Univ., Albuquerque. Dept. of Biol- 


ogy. 

M. C. Molles, and C. N. Dahm. 

Journal of the North American Benthological So- 
ciety JNASEC, Vol. 9, No. 1, p 68-76, March 
1990. 3 fig, 1 tab, 66 ref. NSF Grant Nr. BSR- 
8616438. 


Descriptors: *Climatology, *El Nino, *El Nino/ 
Southern Oscillation, *Gila River, *La Nina, *Me- 
teorology, *Pecos River, *Streamflow forecasting, 
*Weather forecasting, New Mexico. 


Analyses of flow data for the Gila (60 years) and 
Pecos (68 years) Rivers in New Mexico showed 
that spring flows during snowmelt were signifi- 
cantly increased during El Nino years (periods of 
elevated sea surface temperature and reduced baro- 
metric pressure in the eastern tropical Pacific) and 
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significantly decreased during La Nina years (peri- 
ods of reduced sea surface temperature and elevat- 
ed barometric pressure). Over the period of record 
for these two rivers, mean spring runoff during El 
Nino years was 2.3 to 3.2 times higher than during 
medial years and 6.0 to 7.4 times higher than 
during La Nina years. The results of this study 
indicate a strong correspondence between El 
Nino-Southern Oscillation (ENSO) phenomena 
and stream flow in New Mexico. These results also 
suggest that, in this region, the increasingly accu- 
rate, and remote forecasting of ENSO phenome- 
non, often months in advance of the event, could 
be used to place future studies of biotic responses 
to variations in flow on a more predictive basis. 
Since it has been shown that the ENSO phenome- 
non affects the weather of large portions of the 
North American continent and tropical and sub- 
tropical regions worldwide, a similar potential for 
improved study designs exists for other regions. 
(Author’s abstract) 

W91-01811 


RAINWATER ACIDITY AT JABIRU, AUSTRA- 
LIA, IN THE WET SEASON OF 1983/84. 
Commonwealth Scientific and Industrial Research 
Organization, Aspendale (Australia). Div. of At- 
mospheric Research. 

For primary bibliographic entry see Field 5B. 
W91-01818 


CHEMICAL COMPOSITION OF BULK PRE- 
CIPITATION ACROSS THE MOUNTAINS OF 
SNOWDONIA, U.K. 

Institute of Terrestrial Ecology, Bangor (Wales). 
Bangor Research Station. 

B. Reynolds, ‘Tf. G. Williams, and P. A. Stevens. 
Science of the Total Environment STENDL, Vol. 
92, p 223-234, March 1990. 4 fig, 5 tab, 19 ref. 


Descriptors: *Acid rain, *Chemical composition, 
*Chemistry of precipitation, *Meteorology, *Path 
of pollutants, *Precipitation, *Spatial distribution, 
Data collections, Meteorological data collection, 
Topography, Variability, Wales. 


Bulk precipitation chemistry was monitored 
monthly for 18 months at 10 mountain sites and 
one coastal site in north Wales, U. K. The sites 
ranged in altitude from sea level to 891 m above 
sea level in an area where annual rainfall ranges 
from 1300 to 4000 mm. The precipitation was 
acidic (weighted mean H(+) of 23 microequiva- 
lents/L, pH 4.64), although ionic composition was 
dominated by sea salts. However, approximately 
70% of the SO4 was not of sea salt origin. Concen- 
trations of excess SO4 and NO3 were small (42 and 
11 microequivalents/L, respectively) relative to 
polluted areas of Europe, although deposition rates 
were large (1.62 g S/sq m/year and 0.54 g N/sq 
m/year as NO3) due to the high annual rainfall. 
There was considerable spatial variability in the 
solute concentrations and deposition data which 
resulted from the effects of the complex topogra- 
phy of the area. Simple linear relationships be- 
tween solute deposition and rainfall quantity were 
not generally observed except for sea salt deposi- 
tion on seaward north-west facing slopes. (Au- 
thor’s abstract) 

W91-01820 


RAINFALL INDUCED SOIL SEAL: (A) A CRIT- 
ICAL REVIEW OF OBSERVATIONS AND 
MODELS. 

Hebrew Univ., Rehovoth (Israel). Dept. of Soil 
and Water Sciences. 

For primary bibliographic entry see Field 2G. 
W91-01872 


RAINFALL INDUCED SOIL SEAL: (B) APPLI- 
a OF A NEW MODEL TO SATURATED 


Hebrew Univ., Rehovoth (Israel). Dept. of Soil 
and Water Sciences. 

For primary bibliographic entry see Field 2G. 
W91-01873 


2C. Snow, Ice, and Frost 


DIURNAL VARIATIONS IN THE INORGANIC 
SOLUTE CONTENT OF WATER DRAINING 
FROM AN ALPINE SNOWPATCH. 

Heidelberg Univ. (Germany, F.R.). Geogra- 
phisches Inst. 

For primary bibliographic entry see Field 2K. 
W91-01083 


MODIFIED KOEPPEN CLASSIFICATION AP- 
PLIED TO MODEL SIMULATIONS OF GLA- 
CIAL AND INTERGLACIAL CLIMATES. 
Wisconsin Univ.-Madison. Center for Climatic Re- 
search. 

For primary bibliographic entry see Field 2B. 
W91-01091 


SURFACE ENERGY BALANCE OF A PEREN- 
NIAL SNOWBANK, MELVILLE ISLAND, 
NORTHWEST TERRITORIES, CANADA. 
Erindale Coll., Mississauga (Ontario). Dept. of Ge- 
ography. 

K. L. Young, and A. G. Lewkowicz. 

Arctic and Alpine Research ATLPAV, Vol. 22, 
No. 3, p 290-301, August 1990. 9 fig, 1 tab, 48 ref. 


Descriptors: *Arctic regions, *Climatology, 
*Energy, *Melville Island, *Permafrost, *Snow- 
pack, Ablation, Albedo, Canada, Latent heat, Ra- 
diation, Snowmelt. 


The energy balance of a large perennial snowbank 
located in the continuous permafrost zone was 
examined during the summer of 1986. Three mete- 
orological towers allowed energy fluxes to be de- 
termined for separate zones of the snow bank. 
Over the melt season, net radiation accounted for 
85% of the energy absorbed by the snow surface, 
while sensible heat contributed 15% and latent 
heat was a net loss of 2%. Albedo varied across 
the snowbank due to an irregular distribution of 
surface aeolian deposits. Direct measurements of 
snowmelt from a snow survey compare favorably 
with calculated values obtained from the energy 
balance. The net shortwave radiation flux was a 
significant influence on ablation, explaining an av- 
erage 77% of the variance in the measured melt. 
The predominance of the radiant fluxes is attrib- 
uted to the large size of the snowbank and its 
sustained melt through the cool arctic summer. 
(Author’s abstract) 

W91-01370 


ESTIMATE OF SNOW AVALANCHE DEBRIS 
TRANSPORT, KAGHAN VALLEY, HIMALA- 
YA, PAKISTAN. 

Waterloo Univ. (Ontario). Dept. of Geography. 
For primary bibliographic entry see Field 2J 
W91-01371 


INFLUENCE OF HUDSON BAY RUNOFF AND 
ICE-MELT ON THE SALINITY OF THE 
INNER NEWFOUNDLAND SHELF. 

Department of Fisheries and Oceans, St. John’s 
(Newfoundland). Science Branch. 

For primary bibliographic entry see Field 2E. 
W91-01432 


SEASONAL DESCRIPTION OF THE QUALITY 
AND QUANTITY OF SNOWMELT IN A 
MOUNTAINOUS REGION USING AN INTE- 
GRATED MODEL. 

Slovenska Akademia Vied, Bratislava (Czechoslo- 
vakia). Ustav Hydrologie a Hydrauliky. 

G. Babiakova, D. Palkovic, and D. Bodis. 
Hydrological Sciences Journal HSJODN, Vol. 35, 
No. 4, p 383-393, August 1990. 5 fig, 2 tab, 9 ref. 


Descriptors: *Acid rain, *Model studies, *Moun- 
tains, *Path of pollutants, *Snow cover, *Snow- 
melt, *Sulfates, *Water quality, Alpine regions, 
Catchment areas, Chemical analysis, Chemical 
properties, Czechoslovakia, Hydrological models, 
Runoff, Seasonal storage, Seasonal variation, Snow 
sampling. 


An integrated model for the simulation and predic- 
tion of snowmelt quantity and quality from season- 
al snow cover in a mountain basin has been devel- 
oped in Czechoslovakia. To find the best method 
for modeling snow accumulation, and the accumu- 
lation of SO4(-2) washout, an approach was at- 
tempted which would satisfactorily combine hy- 
drological and chemical modules. Surface runoff 
acidity and precipitation acidity were related by 
quantifying the progressive hydrological and 
chemical input and output sequences of the physi- 
cal components. The Bystrianka drainage basin 
was considered to be representative of accumula- 
tion under mountain conditions. Measurements of 
snow cover were supplemented by sampling for 
snow quality, to characterize the accumulation and 
evaluate the chemical composition of both the 
snow and stream water, and to find out the con- 
centration of sulfate at various sampling points 
throughout the winter season. From the daily 

(04(-2) measurements, it was found that in periods 
without any SO4(-2) coming from the basin, the 
change in the flow corresponded to the outflow 
curve equation. The values of the sulfate concen- 
tration were influenced by their source, a rock 
medium. With the discharge increase which fol- 
lows from snowmelt or precipitation, an increase 
of SO4(-2) contents occurs. This increase or de- 
crease in the SO4(-2) concentration depends upon 
the discharge amount and the duration of the con- 
tribution episode. The whole model was tested 
using data for three winter seasons, wherein it was 
concluded that the model only moderately satisfies 
the fitting requirements. Differences which occur 
between the measured and calculated values occur 
in the period of intensive snowmelt. (Fish-PTT) 
W91-01460 


PREDICTION MODEL FOR SNOWMELT, 
SNOW SURFACE TEMPERATURE AND 
FREEZING DEPTH USING A HEAT BALANCE 
METHOD. 

Tohoku Univ., Sendai (Japan). Geophysical Inst. 
J. Kondo, and T. Yamazaki. 

Journal of Applied Meteorolo rH JAMOAX, Vol. 
29, No. 5, p 375-384, 1990. 11 20 ref, 3 append. 


Descriptors: *Data interpretation, *Flood forecast- 
ing, *Meteorological data, *Model studies, *Simu- 
lation analysis, *Snowmelt, *Streamflow forecast- 
ing, Air temperature, Albedo, Dams, Humidity, 
Model testing, Snow cover, Solar radiation, Ther- 
mal conductivity, Water resources management, 
Wind velocity. 


The evaluation of snowmelt is not only important 
in the effective utilization of water resources and 
the forecasting of flood runoff, but it also influ- 
ences climate through the change in ground sur- 
face properties. A model of snowmelt was devel- 
oped on the basis upon the heat balance of the 
snow cover, with the assumption of a linear tem- 
perature profile in the snow. The model predicts 
the amount of snowmelt, the heat balance compo- 
nents, the snow surface temperature, and freezing 
depth. The components necessary as the input data 
to the model are: the solar radiation, downward 
longwave radiation, wind velocity, air tempera- 
ture, and humidity. Also, for the parameters of 
snow cover; the albedo, density, water content, 
and thermal conductivity need to be known prior 
to the calculation. This simulated process of snow- 
melt agrees well with observations made over a 
flat farmland. Moreover, the calculated snow sur- 
face temperature corresponds with the actual 
value. As the maximum water content or thermal 
conductivity i , the calculated snowmelt 
decreases because the snow surface temperature is 
kept higher during the night for larger maximum 
water content and thermal conductivity. Snowmelt 
largely depends on albedo. Finally, the model was 
applied to a large area to estimate inflow to a dam. 
In this calculation, it was assumed that the initial 
snow water equivalent increased linearly with alti- 
tude. The predicted values of inflow are consistent 
with those observed. (Fish-PTT) 

W91-01469 





PERSISTENCE OF SEEDING EFFECTS IN A 
WINTER OROGRAPHIC CLOUD SEEDED 





WITH SILVER IODIDE BURNED IN ACE- 
TONE, 


Bureau of Reclamation, Auburn, C. 


For primary bibliographic entry see 2 Field 3B. 
W91-01473 


PRECIPITATION AND ENVIRONMENTAL 
CONDITIONS DURING ACCRETION IN CA- 
NADIAN EAST COAST WINTER STORMS. 
Atmospheric Environment Service, Downsview 
(Ontario). 

For rid bibliographic entry see Field 2B. 
W91-01487 


VARIATIONAL SENSITIVITY ANALYSIS, 
DATA REQUIREMENTS, AND 
IDENTIFICATION IN A LEAKY AQUIFER 
SYSTEM. 

a Univ., Los Angeles. Dept. of Civil Engi- 


WW. Wi G. Yeh, and N. Z. Sun. 

Water Resources Research WRERAQ, Vol. 26, 
No. 9, p 1927-1938, September 1990. 8 fig, 10 tab, 
26 ref. NSF Contract CES8814888, USGS Con- 
tract 14-08-0001-G1499. 


Descriptors: *Aquifer systems, *Data require- 
ments, *Groundwater movement, *Leaky aquifers, 
*Mathematical models, *Model studies, *Sensitivi- 
ty analysis, Algorithms, Adquitards, Confined 
aquifers, Error analysis, Pumping tests, Uncon- 
fined aquifers. 


The adjoint state sensitivity method was developed 
to aid the analysis of a pumping test design for 
parameter identification in a leaky aquifer system. 
The system considered consists of an unconfined 
aquifer overlaying an aquitard which overspreads 
a confined aquifer. The adjoint equations are de- 
rived in the continuous form without discretizing 
the governing equations and are expressed in terms 
of ‘convection-diffusion’ equations with time de- 
pendent coefficients. The multiple cell balance 
(MCB) method was used to solve the nonlinear 
governing equations as well as their adjoint equa- 
tions. Algorithms were developed for calculating 
sensitivity coefficients of heads in each layer of an 
aquifer with respect to various parameters. A con- 
cept called ‘contribution of an observation’ is intro- 
duced which can be used to measure the usefulness 
of an observation in connection with data require- 
ments for parameter identification. It links experi- 
mental design with observation errors and the re- 
quirement of model application. The sufficiency of 
an observation system for parameter identification 
can be evaluated at the design stage before exten- 
sive resources are committed to data collection. A 
numerical example is given to verify the proposed 
method and to explain its applicability to the 
design of a pumping test. (Author’s abstract) 
W91-01512 


EXPERIENCE WITH PRECIPITATION FORE- 
CASTING FOR THE WINTER ROAD SERVICE 
(ERFAHRUNGEN MIT NIEDERSCHLAGS- 
PROGNOSEN FUER DEN SRASSENWINTER- 
DIENST). 

Zentralanstalt fuer Meteorologie und Geodynamik, 
Vienna (Austria). 

H. Bica, and H. Falkel. 

Wetter und Leben WTLBAR, Vol. 41, No. 1/4, p 
67-75, 1989. 1 fig, 9 tab, 2 ref. English summary. 


Descriptors: ‘*Austria. ‘*Snow accumulation, 
*Snow management, *Snow removal, *Weather 
forecasting, Burgenland, Precipitation, Public 
policy, Roads. 


Since the winter of 1985-1986, The 

Synoptic Meteorology of the Cen’ 

Meteorology and Geodynamics ( ZAMG) pro- 
duced weather forecasts to determine the needs of 
the winter road service in Lower Austria and 
during the 1986-1987 season for Burgenland as 
well. During the first winter, forecasts were made 
twice daily, once in the morning and once in the 
afternoon for eight sects of the Autobahn in Lower 
Austria. In the second season, forecasts were made 
four times a day, at 6 AM, 11 AM, 3 PM, and 10 
PM for 27 sectors of road including Burgenland. 


The forecasts of precipitation in the first season 
were correct 88% of the time and none of the eight 
sectors were correct less than 83% of the time. 
The first large-scale testing has shown that the 
available network of stations feeding weather in- 
formation back from the Autobahn ministry is still 
not always ideal for the different regions. The 
network of stations must be expanded with more 
tightly packed stations over a larger area and more 
frequent measurements. Also, more accurate data 
should be obtained on the temperature of road 
surfaces, especially bridges, moisture on road sur- 
faces, and ground winds. (King-PTT) 

W91-01579 


NEW SNOW IN THE URBAN AREA OF 
VIENNA (NEUSCHNEE IM RAUM WIEN). 
Zentralanstalt fuer Meteorologie und Geodynamik, 
Vienna (Austria). 

For primary bibliographic entry see Field 2B. 
W91-01584 


2D. Evaporation and Transpiration 


OF CLEARFELLING A _ SITKA 
SPRUCE STAND ON THE WATER BALANCE 
OF A PEATY GLEY SOIL AT KERSHOPE 
FOREST, CUMBRIA. 
Forestry Commission, Midlothian (Scotland). 
Northern Research Station. 
For primary bibliographic entry see Field 4C. 
W91-01069 


EVAPOTRANSPIRATION, WATER USE EFFI- 
CIENCY, MOISTURE EXTRACTION PAT- 
TERN AND PLANT WATER RELATIONS OF 
RAPE (BRASSICA CAMPESTRIS) GENO- 
TYPES IN RELATION TO ROOT DEVELOP- 
MENT UNDER VARYING IRRIGATION 


SCHEDULES. 

Haryana Agricultural Univ., Hissar (India). 

V. Raja, and K. C. Bishnoi 

Experimental Agriculture "EXAGAL, Vol. 26, No. 
2, p 227-233, April 1990. 1 fig, 5 tab, 8 ref. 


Descriptors: *Evapotranspiration, *Irrigation ef- 
fects, *Rapeseed, *Root development, *Soil-water- 
plant relationships, *Water use efficiency, India, 
Irrigation requirements, Plant growth, Plant physi- 
ology, Plant water potential, Soil types. 


A field experiment was conducted on sandy loam 
soil at Hisar, India, during the autumn seasons 1984 
to 1985 and 1985 to 1986 to study rape genotypes 
under varying irrigation schedules. Root volume 
and dry weight increased, while tap root and later- 
al root len; decreased with irrigation. Increased 
irrigation frequency increased evapotranspiration 
but decreased water use efficiency. The relative 
water content and osmotic potential of the leaves 
increased with more frequent irrigation, but plant 
water retention capacity decreased. There were 
genotypic differences between the characters ex- 
amined. Out of the five genotypes examined 
(Sangam, T-9, B-54, TH-72, and TH-84), geno- 
types T-9 and Sangam are recommended for use 
with irrigation and B-54 for use under unirrigated 
conditions. (Author's abstract) 

W91-01114 


PREDICTING WATER USE AND WATER AP- 
PLICATION EFFICIENCIES FOR DIFFERENT 
IRRIGATION DEPTHS IN WHEAT. 

Punjab Agricultural Univ., Ludhiana (India). 
Dept. of Soil and Water Enginee: ring. 

For primary bibliographic entry see Field 3F. 
W91-01115 


WATER BODY EVAPORATION EXPERIMENT 
OF POYANG LAKE (IN CHINESE). 
Hydrometerological Experiment 
Poyang Lake, Xingzi (China). 

For og bibliographic entry see Field 2H. 
W91-01576 


Station of 


ANALYSIS OF AIR TEMPERATURE EFFECT 
OF TAIHU LAKE (IN CHINESE). 


WATER CYCLE—Field 2 


Streamflow and Runoff—Group 2E 


Academia Sinica, Nanjing (China). Inst. of Geog- 
raphy. 

For primary bibliographic entry see Field 2H. 
W91-01577 


2E. Streamflow and Runoff 


BIOGEOCHEMISTRY OF CARBON IN THE 
AMAZON RIVER. 


= Univ., Seattle. School of Oceanogra- 
phy. 

For primary bibliographic entry see Field 5B. 
W91-01039 


FLOODPLAIN DYNAMICS OF A WANDER- 
ING RIVER, DENDOCHRONOLOGY OF THE 
MORICE RIVER, BRITISH COLUMBIA, 
CANADA. 

Northwest Community Coll., Terrace (British Co- 
lumbia). 

A. S. Gottesfeld, and L. M. Johnson-Gottesfield. 
Geomorphology GEMPEZ, Vol. 3, No. 2, p 159- 
179, June 1990. 13 fig, 2 tab, 43 ref. 


Descriptors: *Canada, *Channel morphology, 
*Dendrochronology, *Flood plains, *Geomorpho- 
logy, *Meanders, *Morice River, *Paleohydro- 
logy, Channels, Debris flow, Floods, History, 
River flow, Tree rings, Trees. 


Dendochronological techniques were used to de- 
velop a history of flood occurrence and relative 
stage for the middle section of the Morice River 
based on flood scars, bank undercutting dates and 
tree establishment dates on fluvial features. Thirty- 
one significant floods over the past 105 years were 
detected through dendochronology of flood 
scarred trees. On the Morice River, flood scars are 
predominantly caused by flood-transported logs. 
Abundant log transport results in damage to chan- 
nel margin trees during events only slightly above 
bankfull discharge. The record of flood scars on 
channel margin trees and establishment dates of 
forest stands on abandoned channels and surfaces 
show that the Morice River has maintained its 
present regimen for the past 115 years. During the 
Neoglacial age the Morice river was more active 
than in recent times, and its channels occupied 
twice the present area. Tree-establishment dates 
show that Neoglacial surfaces and channels of the 
Morice River were abandoned during the 1820's. 
The modern floodplain configuration was assumed 
by 1870. (Lantz-PTT) 

W91-01070 


FLOW AND PARTICLE PATHS AT A NATU- 
RAL RIVER CONFLUENCE WITH COARSE 
BED MATERIAL. 

Montreal Univ. (Quebec). Dept. of Geography. 
For primary bibliographic entry see Field 2J. 
W91-01071 


APPLICATION OF A SIMPLE LUMPED 
RIVER FLOW FORECASTING MODEL TO 
HILLSLOPE SOIL WATER STORAGE ESTI- 
MATION. 

Kobe Univ. (Japan). Dept. of Agricultural Engi- 
neering. 

For primary bibliographic entry see Field 2G. 
W91-01086 


URBAN RUNOFF MODELING FOR ADMINIS- 
TRATIVE PURPOSES. 

Wright Water Engineers, Inc., Denver, CO. 

For primary bibliographic entry see Field 4C. 
W91-01193 


APPLICATION OF SWMM IN THE NEW OR- 
LEANS AREA. 
Tulane Univ., New Orleans, LA. 


For primary bibliographic entry see Field 4C. 
W91-01195 


USE OF SWMM/EXTRAN AND TR-20 TO DE- 
VELOP REGIONAL STORMWATER DETEN- 





Field 2—WATER CYCLE 


Group 2E—Streamflow and Runoff 


D.C. 


Camp, Dresser and McKee, Inc., Annandale, VA. 
For primary bibliographic entry see Field 4C. 
W91-01196 


TION PLANS IN THE WASHINGTON, 
REGION. 


HYDROLOGIC DATA AUTOMATION USING 
AUTOCAD. 

Kiowa Engineering Corp., Denver, CO. 

For primary bibliographic entry see Field 7C. 
W91-01202 


DISTRIBUTED RAINFALL-RUNOFF MODEL- 
ING BASED ON DIGITAL MAP DATABASE. 
Colorado Univ. at Denver. Dept. of Civil Engi- 
neerin, 


For Panay bibliographic entry see Field 7C. 
W91-0120 


PC-SYNOP, A RAINFALL ANALYSIS TOOL. 
Woodward-Clyde Consultants, Oakland, CA. 

For primary bibliographic entry see Field 7C. 
W91-01204 


HYETOGRAPH COMPOSITING EFFECTS ON 
URBAN RUNOFF MODELLING. 

Kiowa Engineering Corp., Denver, CO. 

For primary bibliographic entry see Field 7C. 
W91-01206 


FLOOD HYDROGRAPH FOR UNGAGED WA- 
TERSHED. 

Stewart Environmental Consultants, Inc., Fort 
Collins, CO 

For primary bibliographic entry see Field 7C. 
W91-01207 


UNIT-HYDROGRAPH PROCEDURES FOR 
ARID LANDS. 


For primary bibliographic entry see Field 7C. 
W91-01208 


DETERMINATION OF DESIGNATED FLOOD- 
WAY BOUNDARIES AROUND LONG IS- 
LANDS IN 


STREAM CHANNELS. 
Oklahoma Univ., Norman. School of Civil Engi- 
as and Environmental Science. 


IN: Proceedings of Stormwater and Water Quality 
Model Users Group Meeting. October 3-4, 1988, 
Denver, CO. EPA Report No. EPA/600/9-89/ 
001, January 1989. p 217-223, 2 fig, 3 ref. 


Descriptors: *Backwater analysis, *Channels, 
*Computer programs, ‘*Data interpretation, 
*Flood routing, *Flow around objects, *Islands, 
*River flow, Flood flow, Flow profiles. 


Whenever river islands are encountered in hydrau- 
lic analysis, special problems exist with respect to 
the proper application of most backwater package 
programs. This problem is due to flow divisions in 
the side channels that must remain constant, unless 
there are provisions for short circuiting the flows 
along the riverine pathway. The correct solution is 
achieved whenever the flows divide so that the 
head loss around each side-channel is the same. 
The correct flow division, and resulting backwater 
profile is achievable using the HEC-2 computer 
program. However, even with the computer assist, 
a trial and error procedure is required. This proce- 
dure utilizes one of three methods: (1) utilizes a 
large cross-section containing all the GR points, 
and a usual application of HEC-2 methodology; (2) 
assumes that the original flow ratio division re- 
mains constant, and two runs are made around the 
island using the tributary option and the preserved 
energy gradient; and (3) where smooth encroach- 
ment stations are set at outer reasonable delinea- 
tions, and the side channel flows are rebalanced 
until equal head losses again occur around each 
side channel, while the incremented water surface 


is achieved. (See also W91-01188) (Lantz-PTT) 
W91-01209 


GULF COAST FLOOD ROUTING. 


Wright Water Engineers, Inc., Denver, CO. 

L. Rossmiller, and K. R. Wright. 
IN: Proceedings of Stormwater and Water Quality 
Model Users Group Meeting. October 3-4, 1988, 
Denver, CO. EPA Report No. EPA/600/9-89/ 
001, January 1989. p 224-231, 1 tab, 6 ref. 


Descriptors: *Coastal waters, *Flood routing, 
*Gulf of Mexico, *Storm runoff, *Urban hydrolo- 
gy, *Urban runoff, Bayous, Flood control, Flood 
flow, Urban areas, Water management, Wetlands. 


Low elevation urban centers along the coast of the 
Gulf of Mexico require special flood control meas- 
ures to provide adequate drainage. Of particular 
concern to the drainage engineer are the flat slopes 
of the land surface and channels with usual grades 
of 0.0002 to 0.0005 feet/foot. Flood flow modeling 
and routing of stormwater where bayou thalwegs 
may range from -5 to 10 feet below mid sea level 
(msl) are described at Beaumont, Texas. Plans for a 
mid-city interceptor channel are described which 
provide downstream bayou flood relief. Another 
potential southern interceptor channel would pro- 
vide not only additional downstream bayou flood 
relief, but water quality improvement to the storm- 
water runoff as well. Information is gained from an 
investigation of runoff in a southern coastal city. 
The techniques a may prove useful in 
other locations as well. (See also W91-01188) 
(Lantz-PTT) 

W91-01210 


SUSPENSION AND SETTLEMENT OF PARTI- 
CLES IN FLOWING WATER: COMPARISON 
OF THE EFFECTS OF VARYING WATER 
DEPTH AND VELOCITY IN CIRCULATING 
CHANNELS. 

Freshwater Biological Association, 
(England). Windermere Lab. 

For primary bibliographic entry see Field 2J. 
W91-01340 


Ambleside 


DISSOLVED ORGANIC CARBON CONCEN- 
TRATIONS AND FLUXES ALONG THE 
MOISIE RIVER, QUEBEC. 

University Coll. of North Wales, Bangor. School 
of Animal Biology. 

For primary bibliographic entry see Field 2K. 
W91-01341 


FORESTS AND THE TEMPERATURE OF 
UPLAND STREAMS IN WALES: A MODEL- 
LING EXPLORATION OF THE BIOLOGICAL 
EFFECTS 


University Coll., Cardiff (Wales). School of Pure 
and Applied Biology. 

N. S. Weatherly, and S. J. Ormerod. 

Freshwater Biology FWBLAB, Vol. 24, No. 1, p 
109-122, August 1990. 7 fig, 4 tab, 54 ref. 


Descriptors: *Forest ecosystems, *Land use, 
*Model studies, *Stream ecology, *Temperature 
effects, *Wales, *Water temperature, Aquatic in- 
sects, Fish populations, Growth, Mayflies, Moors, 
Stoneflies, Trout. 


Daily temperature data from six streams in upland 
Wales were used to explore the thermal effects of 
afforestation on stream ecology. The data were 
linked to published biological models to simulate 
fish and invertebrate development. Mean daily 
temperatures in forest streams were lower than 
those of moorland streams in spring and summer, 
and higher in winter. These spatial comparisons 
were supported by the results of experimental 
bank-side clearance at a forest site, where there 
was evidence that stream temperatures fell in 
winter and rose in spring following treatment. Sim- 
ulations indicated that brown trout (Salmo trutta) 
could weigh over 30% more by the end of their 
second growing season in a moorland compared 
with a forest stream. Several species of insects 
showed slower simulated egg development at 
forest sites. For two ephemeropteran species simu- 
lated nymphal growth was also retarded, suggest- 
ing significant alterations to the life cycle. Two 
plecopteran species were affected only slightly by 
the different temperature regimes. The simulations 
suggested that afforestation, by reducing summer 


temperatures, could lead to marked reductions in 
rates of development of some invertebrates and 
fish. (Author’s abstract) 

W91-01343 


ECOLOGY OF TWO = INTERMITTENT 
STREAMS IN VICTORIA, AUSTRALIA. I. 
MULTIVARIATE ANALYSES OF PHYSICO- 
CHEMICAL FEATURES. 

Monash Univ., Clayton (Australia). 
Stream Ecology. 

A. J. Boulton, and P. S. Lake. 
Freshwater Biology FWBLAB, Vol. 24, No. 1, p 
123-141, August 1990. 8 fig, 8 tab, 48 ref. 


Centre for 


Descriptors: *Australia, *Intermittent streams, 
*Multivariate analysis, *Physicochemical proper- 
ties, *Stream ecology, Conductivity, Dissolved 
oxygen, Flow characteristics, Flow velocity, Ma- 
croinvertebrates, Pools, Riffles, Temperature. 


Amplitudes in physicochemical features in inter- 
mittent streams exceed those in nearby permanent 
streams and strongly influence macroinvertebrate 
community structure; however, this relationship 
has not been objectively described. Therefore, 
multivariate techniques of ordination and classifi- 
cation were applied to environmental data collect- 
ed from pools and riffles at four sites on two 
intermittent streams in central Victoria, Australia, 
during a drought year followed by a wetter year. 
A cyclical sequence of flow phases was usually 
evident in pool and riffle habitats at all sites over 
both years: pre-flow, early flow, main flow, dimin- 
ishing flow and post-flow. Several spates that oc- 
curred during the sampling period only briefly 
distorted the cyclical pattern. No single variable 
characterized these phases at each site; instead, the 
phases represented complex combinations of dis- 
charge, current velocity, dissolved oxygen, con- 
ductivity, water temperature and time-related vari- 
ables. This highlights the advantages of an integra- 
tive, multivariate approach to seek patterns in envi- 
ronmental data, especially since physicochemical 
features are often highly inter-correlated. Al- 
though the temporal variation in most of the phys- 
icochemical variables at each site over both years 
was generally consistent, some differences could be 
ascribed to the low rainfall and discharges during 
the 1982 drought. Water temperature in the riffles 
closely reflected ambient air temperature, conduc- 
tivity was usually greater, and dissolved oxygen 
seldom reached saturation, even in the riffles 
during the drought. During the wetter years after 
the 1982 drought, flow continued during summer 
at the study sites. Multivariate analyses indicated 
that a complete cycle in which the diminishing 
flow phase merged into the preflow phase would 
result. This is probably the usual situation in per- 
manent streams in Australia. (White-Reimer-PTT) 
W91-01344 


INHIBITORY EFFECTS OF HIGH MOLECU- 
LAR WEIGHT DISSOLVED ORGANIC 
MATTER UPON METABOLIC PROCESSES IN 
BIOFILMS FROM CONTRASTING RIVERS 
AND STREAMS. 


University Coll. of North Wales, Bangor. School 
of Biological Sciences. 

For primary bibliographic entry see Field 2K. 
W91-01345 


MODELLING BLACK FLY PRODUCTION DY- 
NAMICS IN BLACKWATER STREAMS. 
Alabama Univ., University. Aquatic Biology Pro- 
gram. 

For primary bibliographic entry see Field 2H. 
W91-01346 


STONEFLY PREDATION ALONG A HYDRAU- 
LIC GRADIENT: A FIELD TEST OF THE 
HARSH--BENIGN HYPOTHESIS. 

Cornell Univ., Ithaca, NY. Dept. of Entomology. 
For primary bibliographic entry see Field 2H. 
W91-01347 





ASSOCIATIONS OF AQUATIC INSECTS 
(EPHEMEROPTERA, PLECOPTERA, AND 
TRICHOPTERA) IN A NETWORK OF SU- 
BARCTIC LAKES AND STREAMS IN QUEBEC. 
Montreal Univ. (Quebec). Dept. of Biological Sci- 
ences. 

For primary bibliographic entry see Field 2H. 
W91-01349 


SILTATION OF STONE-SURFACE PERIPHY- 
TON IN RIVERS BY CLAY-SIZED PARTICLES 
ame LOW CONCENTRATIONS IN SUSPEN- 
SION. 

Otago Univ., Dunedin (New Zealand). Dept. of 
Zoology. 

For primary bibliographic entry see Field 2J. 
W91-01353 


ANCIENT CHANNELS OF THE SUSQUEHAN- 
NA RIVER BENEATH CHESAPEAKE BAY 
AND THE DELMARVA PENINSULA. 
Geological Survey, Woods Hole, MA. 

For primary bibliographic entry see Field 2J. 
W91-01378 


COLONIZATION PROCESS OF A TYPICAL 
EPILITHIC ALGAL COMMUNITY--HO- 
MOEOTHRIX JANTHINA-ACHNANTHES JA- 
PONICA COMMUNITY--IN A LESS POLLUT- 
ED RIVER IN JAPAN (IN JAPANESE). 

For primary bibliographic entry see Field 2H. 
W91-01383 


SEASONAL AND LONG-TERM TRENDS IN 
TRUCKEE RIVER NUTRIENT CONCENTRA- 
TIONS AND TRUCKEE RIVER 
CONCENTRATIONS AND LOADINGS TO 
PYRAMID LAKE, NEVADA: A TERMINAL 
SALINE LAKE. 

Fish and Wildlife Service, Columbia, MO. 

For primary bibliographic entry see Field 5B. 
W91-01425 


INFLUENCE OF HUDSON BAY RUNOFF AND 
ICE-MELT ON THE SALINITY OF THE 
INNER NEWFOUNDLAND SHELF. 

Department of Fisheries and Oceans, St. John’s 
(Newfoundland). Science Branch. 

R. A. Myers, S. A. Akenhead, and K. Drinkwater. 
Atmosphere - Ocean ATOCDA, Vol. 28, No. 2, p 
241-256, June 1990. 10 fig, 37 ref. 


Descriptors: *Continental shelf, *Hudson Bay, 
*Melting, *Newfoundland, *Runoff, *Salinity, 
*Sea ice, Canada, Correlation analysis, Floating 
ice, Labrador Shelf, Mathematical analysis, Sea- 
sonal variation, Ungava Bay. 


This study examines the sources of interannual 
variability in salinity on the Newfoundland conti- 
nental shelf observed in a 40-year time series from 
an oceanographic station known as Station 27. 
Specifically, through lag-correlation analysis, the a 
priori hypotheses that the salinity anomalies at 
Station 27 are determined by freshwater runoff 
anomalies from Hudson and Ungava Bays and by 
ice-melt anomalies in Hudson Bay and on the 
Labrador Shelf were investigated. Interannual 
variations of summer runoff into Hudson Bay were 
significantly negatively correlated with salinity 
anomalies on the Newfoundland Shelf with a lag (9 
months) that is consistent with expected travel 
times based on known current velocities in Hudson 
Bay and along the Labrador Shelf. Sea-ice extent 
over the Labrador and northern Newfoundland 
shelves was significantly negatively correlated 
with salinity at a lag of 3 to 4 months, correspond- 
ing to the time of minimum salinity at Station 27. It 
appears that ice-melt over the Labrador-northern 
Newfoundland Shelf is primarily responsible for 
the seasonal salinity minimum over the Newfound- 
land Shelf. Interannual variability in runoff into 
Ungava Bay and ice-melt in Hudson Bay were not 
correlated with interannual salinity variations on 
the Newfoundland Shelf. (Author’s abstract) 
W91-01432 


STOCHASTIC MODELS OF STREAMFLOW: 
SOME CASE STUDIES. 

Indian Inst. of Science, Bangalore. Dept. of Civil 
Engineering. 

P. P. Mujumdar, and D. Nagesh Kumar. 
Hydrological Sciences Journal HSJODN, Vol. 35, 
No. 4, p 395-410, August 1990. 3 fig, 8 tab, 16 ref. 


Descriptors: *Hydrologic models, *India, *Model 
studies, *Stochastic hydrology, *Streamflow fore- 
casting, *Time series analysis, Case studies, Cau- 
very River, Data interpretation, Hemavathy River, 
Malaprabha River, Regression analysis, Stream- 
flow, Water resources data. 


The development and use of stochastic models of 
hydrological phenomena play an important role in 
water resources engineering, including their use to 
forecast river flows. The problem of model selec- 
tion is an important one in time series analysis as 
there are an infinite number of possible models, 
and the choice of a wrong model may result in a 
costly decision. Out of the possible models of the 
Auto-Regressive Moving Average (ARMA) how- 
ever, only a few need to be considered for model- 
ing a given streamflow sequence. AR parameters 
of up to order 6 and MA parameters of up to order 
2 would, in general, serve the purpose. Ten candi- 
date models of the ARMA family (AR(1), AR(2), 
, AR(6), ARMA(1,1), ARMAG, 1), ARMA(3,1), 
ARMA(1,2) and ARMA(2,2)) were investigated 
for representing and forecasting monthly and ten- 
day streamflow in three Indian rivers. The best 
models for forecasting and data representation 
were selected using the criteria of Minimum Mean 
Square Error (MMSE) and Maximum Likelihood 
(ML). The selected models were validated for 
significance of the residual mean, significance of 
the periodicities in the residuals, and significance 
of the correlation in the residuals. The models 
selected, based on the ML criterion for the syn- 
thetic generation of the three monthly series are: 
AR(4) for the Cauvery River; ARMA(2,1) for the 
Hemavathy River; and ARMA(3,1) for the Mala- 
prabha River. For the ten-day series of the Mala- 
prabha River, the AR(4) model was selected. The 
AR(1) model resulted in a minimum mean square 
error in all the cases studied, and was recommend- 
ed for use in forecasting flows one time step ahead. 
(Fish-PTT) 
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DEVELOPMENT, CALIBRATION AND FIELD 


ALE 
PHYSICAL SIMULATION OF THE EROSION 
ENVIRONMENT 


ON ARABLE LAND IN ZIM- 


BABWE. 

Institute of Agricultural Engineering, 
(Zimbabwe). 

For primary bibliographic entry see Field 2J. 
W91-01478 


Harare 


FLOW STABILITY AND FRICTION FACTOR 
IN ROUGH CHANNELS. 

Politecnico di Torino (Italy). Inst. di Idraulica. 
For primary bibliographic entry see Field 8B. 
W91-01494 


ADVECTION SIMULATION BY MINIMAX- 
CHARACTERISTICS METHOD. 

Hong Kong Polytechnic, Kowloon. Dept. of Civil 
and Structural Engineering. 

For primary bibliographic entry see Field 8B. 
W91-01496 


CHANGES IN STREAM MORPHOLOGY AND 
STORM TRANSPORT OF SESTON FOLLOW- 
ING WATERSHED DISTURBANCE. 

Virginia Polytechnic Inst. and State Univ., Blacks- 
burg. Dept. of Biology. 

For primary bibliographic entry see Field 2J. 
W91-01505 


ANNUAL STONEFLY (PLECOPTERA) PRO- 
DUCTION IN A SECOND ORDER OKLAHO- 
MA O; 


ZARK STREAM. 
North Texas State Univ., Denton. Dept. of Biolog- 
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ical Sciences. 
For primary bibliographic entry see Field 2H. 
W91-01506 


MEAN SQUARE ERROR OF REGRESSION- 
BASED CONSTITUENT TRANSPORT ESTI- 
MATES. 


Geological Survey, Reston, VA. 
For primary bibliographic entry see Field 5B. 
W91-01522 


PROBLEMS IN DETERMINING THE RETURN 
OF A WATERSHED TO PRETREATMENT 
CONDITIONS: TECHNIQUES APPLIED TO A 
STUDY AT CASPAR CREEK, CALIFORNIA. 
Forest Service, Arcadia, CA. 

For primary bibliographic entry see Field 4C. 
W91-01523 


THEORETICAL MODEL OF OPTIMAL 
DRAINAGE NETWORKS. 

Virginia Univ., Charlottesville. Dept. of Environ- 
mental Sciences. 

A. D. Howard. 

Water Resources Research WRERAQ, Vol. 26, 
en 9, p 2107-2117, September 1990. 6 fig, 1 tab, 48 
ref. 


Descriptors: *Catchment areas, *Drainage pat- 
terns, *“Geomorphology, *Model studies, *Stream 
erosion, Channel morphology, Erosion, Stochastic 
models, Streamflow, Valleys. 


A simulation model of drainage network optimiza- 
tion has been developed in which channels shift to 
minimize total stream power within the network. 
The simulation model starts from an arbitrary ini- 
tial stream network developed on a square matrix, 
such as produced by random headward growth. 
Discrete stream capture is then simulated within 
the network, occurring wherever a new stream 
linkage would produce a steeper course than the 
original. Such capture produced a network with 
minimum power optimization but flow directions 
constrained to eight directions. Individual segment 
end points are allowed to migrate by iterative 
relaxation with a direction and rapidity of motion 
governed by the gradient of stream power at the 
node. This valley migration is subject to the con- 
straint that the sources and outlet remain fixed. 
The resulting networks are visually and morpho- 
metrically more similar to natural stream networks 
than the original networks produced by the 
random headward growth model. (Author’s ab- 
stract) 

W91-01526 


PRACTICAL ASPECTS OF LOW-FLOW FRE- 
QUENCY ANALYSIS. 

Melbourne Univ., Parkville (Australia). Dept. of 
Civil and Agricultural Engineering. 

R. J. Nathan, and T. A. McMahon. 

Water Resources Research WRERAQ, Vol. 26, 
3 9, p 2135-2141, September 1990. 3 fig, 5 tab, 24 
ref. 


Descriptors: *Drought, *Flow equations, *Fre- 
quency analysis, *Low flow, Forecasting, Mathe- 
matical analysis, Streamflow, Streamflow data. 


Some practical aspects concerning the application 
of the Weibull distribution to low-flow frequency 
analysis were examined. Two-parameter and three- 
parameter forms of the distribution were fitted to a 
total of 987 distributions derived from the daily 
flow data of 134 catchments located in southeast- 
ern Australia. The relative performance of three 
estimation methods (moments, maximum likeli- 
hood, and probability weighted moments) was in- 
vestigated, and it is found that the different estima- 
tion methods provide distinct sets of quantile esti- 
mates. The method of probability weighted mo- 
ments is more likely to give unsatisfactory esti- 
mates of the smallest drought and in general tends 
to yield less severe estimates of drought volumes 
relative to the other two methods. The method of 
maximum likelihood occasionally provides esti- 
mates of drought volumes that are many times 
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greater than that yielded by the methods moments 
or probability weighted moments. The differences 
between low-flow frequency estimates based on 
calendar and hydrologic years were also investi- 
gated. Low-flow frequency estimates based on cal- 
endar years overestimate low-flow volumes for 
durations of 3 mo and more, whereas the opposite 
effect is apparent for shorter durations. It is evi- 
dent that drought estimates should be based on the 
hydrologic year, regardless of the duration consid- 
ered. (Peters-PTT) 

W91-01529 


DEPRESSIONAL STORAGE FOR MARKOV- 
GAUSSIAN SURFACES. 

National Soil Erosion Lab., West Lafayette, IN. 
For primary bibliographic entry see Field 2J. 
W91-01539 


STUDY OF POLLUTANT DIFFUSION IN THE 
JIUJIANG SEGMENT OF THE CHANGJIANG 
RIVER (IN CHINESE). 

Academia Sinica, Qingdao (China). Inst. of Ocean- 
ology. 

For primary bibliographic entry see Field 5B. 
W91-01571 


REACTION OF MICROBIAL PERIPHYTON 
TO SUBSTRATE CONCENTRATION 
CHANGES IN A RUNNING WATER MODEL. 
Vyzkumny Ustav Vodohospodarsky, Prague 
(Czechoslovakia). 

For primary bibliographic entry see Field 2H. 
W91-01603 


HETEROTROPHIC MICROPLANKTON _ IN 
PLANKTON SUCCESSIONS AND SELF PURI- 
FICATION PROCESSES ALONG THE YENI- 
SEI RIVER 


Oveanology Dept, Gelendzhik, Krasnodar, 353470 
USSR 


For primary bibliographic entry see Field 2H. 
W91-01616 


‘ATER ACIDIFICATION IN RELA- 
TION TO ACID PRECIPITATIONS--VEGETA- 
TION AND BEDROCK INFLUENCES, CONSE- 
QUENCES FOR TROUT POPULATIONS: THE 
VOSGES MASSIF CASE STUDY (ACIDIFICA- 
TION DES EAUX DE SURFACE SOUS L’IN- 
FLUENCE DES PRECIPITATIONS ACiDES : 
ROLE DE LA VEGETATION ET DU SUBSTRA- 
TUM, CONSEQUENCES POUR LES POPULA- 
TIONS DE TRUITES. LE CAS DES RUIS- 
SEAUX DES VOSGES). 
Centre National de la Recherche Scientifique, 
Strasbourg (France). Centre de Sedimentologie et 
de Geochimie de la Surface. 
For primary bibliographic entry see Field 5C. 
W91-01738 


EFFECT OF NUTRIENT CONTENT ON LEAF 
DECOMPOSITION IN A COASTAL PLAIN 
STREAM: A COMPARISON OF GREEN AND 
SENESCENT LEAVES. 

Savannah River Ecology Lab., Aiken, SC. 

For primary bibliographic entry see Field 2H. 
W91-01742 


COMPARISON OF DETRITUS PROCESSING 
BETWEEN PERMANENT AND INTERMIT- 
TENT HEADWATER STREAMS. 

Central Michigan Univ., Mount Pleasant. Dept. of 
Biology. 

For primary bibliographic entry see Field 2H. 
W91-01744 


REDD SITE SELECTION BY BROWN TROUT 
IN DOUGLAS CREEK, WYOMING. 

Wyoming Cooperative Fishery and Wildlife Re- 
search Unit, Laramie. 

For primary bibliographic entry see Field 81. 
W91-01745 


NEW APPROACH FOR MEASURING COVER 
IN FISH HABITAT STUDIES. 

Auburn Univ., AL. Dept. of Fisheries and Allied 
Aquacultures. 

For ard bibliographic entry see Field 2H. 
W91-0174 


ALGAE, OTHER THAN DIATOMS, AFFECT- 
ING THE DENSITY, SPECIES RICHNESS AND 
DIVERSITY OF DIATOM COMMUNITIES IN 
RIVERS. 

Zurich Univ., Kilchberg (Swizerland). Hydrobio- 
logical- -Limnological Station. 

For primary bibliographic entry see Field 2H. 
W91-01765 


BENTHIC COMMUNITY STRUCTURE AND 
THE EFFECT OF ROTENONE PISCICIDE ON 
INVERTEBRATE DRIFT AND STANDING 

TWO PAPUA NEW GUINEA 


Hong Kong Univ. Dept. of Zoology. 
For primary bibliographic entry see Field 2H. 
W91-01767 


STUDIES ON THE CHEMISTRY OF INTER- 
STITIAL WATER TAKEN FROM DEFINED 
HORIZONS IN THE FINE SEDIMENTS OF 
BIVALVE HABITATS IN SEVERAL NORTH- 
ERN GERMAN LOWLAND WATERS: I. SAM- 
PLING TECHNIQUES. 

Tieraerztliche Hochschule Hannover (Germany, 
F.R.). Inst. fuer Zoologie. 

For primary bibliographic entry see Field 2H. 
W91-01768 


DISTRIBUTION AND PRIMARY PRODUCTIV- 
ITY OF THE EPIZOIC MACROALGA BOLDIA 
ERYTHROSIPHON 
SMALL ALABAMA STREAM. 

— Univ., University. Aquatic Biology Pro- 


(RHODOPHYTA) IN A 


ery primary bibliographic entry see Field 2H. 
W91-01805 


EFFECTS OF HERBIVORE TYPE AND DENSI- 
TY ON TAXONOMIC STRUCTURE AND 
PHYSIOGNOMY OF ALGAL ASSEMBLAGES 
IN LABORATORY STREAMS. 

Oregon State Univ., Corvallis. Dept. of Botany 
and Plant Pathology. 

For primary bibliographic entry see Field 2H. 
W91-01806 


EFFECTS OF HERBIVORE TYPE AND DENSI- 
TY ON CHEMICAL COMPOSITION OF 
ALGAL ASSEMBLAGES IN LABORATORY 
STREAMS. 

Oregon State Univ., Corvallis. Dept. of Botany 
and Plant Pathology. 

For primary bibliographic entry see Field 2H. 
W91-01807 


RATES OF PROTOZOAN BACTERIVORY IN 
THREE HABITATS OF A SOUTHEASTERN 
BLACKWATER RIVER. 

Georgia Univ., Sapelo Island. Marine Inst. 

For primary bibliographic entry see Field 2H. 
W91-01809 


PERSPECTIVE ON EL NINO AND LA NINA: 
GLOBAL IMPLICATIONS FOR STREAM 
ECOLOGY. 

New Mexico Univ., Albuquerque. Dept. of Biol- 


ogy. 
For primary bibliographic entry see Field 2B. 
W91-01811 


WATER RESOURCES DATA FOR NEW 
MEXICO, WATER YEAR 1989, 

Geological Survey, Albuquerque, NM. Water Re- 
sources Div. 

For primary bibliographic entry see Field 7C. 
W91-01828 


WATER RESOURCES DATA FOR NEBRASKA, 
WATER YEAR 1989. 

Geological Survey, Lincoln, NE. Water Resources 
Div. 

For primary bibliographic entry see Field 7C. 
W91-01829 


WATER RESOURCES DATA FOR OREGON, 
WATER YEAR 1989, VOLUME 1. EASTERN 
OREGON. 

Geological Survey, Portland, OR. Water Re- 
sources Div. 

For primary bibliographic entry see Field 7C. 
W91-01830 


PEAK-FLOW CHARACTERISTICS OF SMALL 
URBAN DRAINAGE ALONG THE WASATCH 
FRONT, UTAH 

Geological Survey, Salt Lake City, UT. Water 
Resources Div. 

For primary bibliographic entry see Field 4C. 
W91-01834 


FLOOD OF OCTOBER 1983 AND HISTORY OF 

FLOODING ALONG THE SAN FRANCISCO 

RIVER, CLIFTON, ARIZONA. 

— Survey, Tucson, AZ. Water Resources 
iV. 


H. W. Hjalmarson. 

Available from Books and Open File Report Sec- 
tion, USGS, Box 25425, Denver, CO 80225. USGS 
Water-Resources Investigations Report 85-4225-B, 
1990. 42p, 31 fig, 6 tab, 11 ref. 


Descriptors: *Arizona, *Flood frequency, *Flood 
peak, *San Francisco River, Blue River, Clifton. 


Clifton, Arizona, has received major damage from 
floods at least 12 times since the town was settled 
in 1870. Residents built floodwalls along the main 
channel of the San Francisco River, filled in flood- 
plain areas, and raised buildings and roads in an 
effort to protect homes and businesses. Although 
the floodwalls provide protection during low and 
medium flows, they provide little protection 
during large flows. During the flood of October 1 
and 2, 1983, floodwaters overtopped the floodwalls 
and inundated flood plains. The 2,766-square-mile 
basin of the San Francisco River is steep and has a 
large topographic relief, especially near Clifton. 
Intense orographic rainfall from winter storms re- 
sults in rapid runoff in the San Francisco River 
basin. Flood routing and hydrograph analyses indi- 
cate that runoff from the southern part of the San 
Francisco River basin produced many large flood 
peaks at Clifton. (USGS) 
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WATER RESOURCES DATA FOR IOWA, 
WATER YEAR 1989. 

Geological Survey, Iowa City, IA. Water Re- 
sources Div. 

For primary bibliographic entry see Field 7C. 
W91-01856 


WATER RESOURCES DATA FOR WEST VIR- 
GINIA, WATER YEAR 1988. 

Geological Survey, Charleston, WV. Water Re- 
sources Div. 

For primary bibliographic entry see Field 7C. 
W91-01858 


WATER RESOURCES DATA FOR MICHIGAN, 
WATER YEAR 1989, 

Geological Survey, Lansing, MI. Water Resources 
Div. 

For primary bibliographic entry see Field 7C. 
W91-01864 


MINIMUM FROUDE NUMBER AND THE 
EQUILIBRIUM OF ALLUVIAL SAND RIVERS. 
Victoria Univ. of Manchester (England). Dept. of 
Geography. 

Y. Jia. 

Earth Surface Processes and Landforms ESPLDB, 





Vol. 15, No. 3, p 199-209, May 1990. 8 Fig, 28 Ref. 


Descriptors: *Alluvial rivers, *Channel morpholo- 
gy, *Equilibrium, *Flow, *Froude number, *Geo- 
morphology, *Model studies, *River flow, *Sedi- 
ment load, *Sediment transport, Channel flow, 
Channel stability, Channels, Computer models, 
Flow velocity, Hydraulic geometry, Particle size, 
Sand, Sedimentation, Simulation. 


Rivers adjust towards an equilibrium condition, the 
stability of which depends on a set of controlling 
factors expressed by the Froude number. As alluvi- 
al river channels approach stable conditions, the 
Froude number of the channel flow will tend to 
attain a minimum value which reflects minimum 
bed material motion and maximum channel stabili- 
ty, under the constraints imposed by water dis- 
charge, sediment load, and particle size. Computer 
i tions for sand bed rivers show that the 
Froude number of the flow tends to a minimum 
value when the equilibrium river tends to a certain 
hydraulic geometry. Evidence from 57 alluvial 
sand material rivers and stable channels shows that 
this simulated hydraulic geometry with minimum 
Froude number corresponds to the natural equilib- 
rium state. The results from these simulations may 
be used in designing stable channels or judging the 
stability of alluvial channels. (Author’s abstract) 
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CHANNEL SEDIMENT VARIABILITY ALONG 

A RIVER: A CASE STUDY OF THE SIRET 

RIVER (ROMANIA). 

Statiunea de Cercetari Stejarul, Piatra-Neamt (Ro- 

mania). Geomorphology Lab. 

I. Ichim, and M. Radoane. 

Earth Surface Processes and Landforms ESPLDB, 

be No. 3, p 211-225, May 1990. 10 fig, 4 tab, 
ref. 


Descriptors: *Channel flow, *Channel morpholo- 
gy, *Channels, *Geomorphology, *Particle size, 
*River sediments, *Rivers, *Romania, *Sediment 
transport, *Sediments, *Siret River, *Stream pro- 
files, Bed load, Carpathian Mountains, Deforma- 
tion, Flow channels, Mountain streams, Petrogra- 
phy, River beds. 


The Siret River has the largest drainage basin in 
Romania. It gathers all the rivers from the eastern 
part of the Eastern Carpathians, which causes 
marked asymmetry of the basin. Changes in the 
form of the longitudinal profile and the grain size 
variability introduced by the Carpathian tributaries 
were examined. Channel sediment analyses consid- 
ered the petrography, granulometry, and mor- 
phometry of the pebbles, relating these to the river 
bed and floodplain geometry and to some proper- 
ties of the drainage basin. It was determined that 
the Siret River undergoes an intense regrading of 
its longitudinal profile, with marked aggradation 
between transects 24 and 26. This reflects selective 
accumulation of coarse material due to the massive 
contribution of the Carpathian tributaries. It is 
hypothesized that the deformation results from the 
failure of the river to reduce its bed elevation in its 
middle-lower reach to the theoretical equilibrium 
profile which causes the river not to attain the 
state of grade. This phenomenon has been continu- 
ous throughout the Holocene, resulting in the 
gravel sheet formation of the Pericarpathian pied- 
mont. (Author’s abstract) 
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CHANNEL AVULSION AND RIVER META- 
MORPHOSIS: THE CASE OF THE THOMSON 
RIVER, VICTORIA, AUSTRALIA. 

Melbourne Univ., Parkville (Australia). Dept. of 
Geography. 

S. O. Brizga, and B. L. Finlayson. 

Earth Surface Processes and Landforms ESPLDB, 
be os P No. 5, p 391-404, August 1990. 9 fig, 2 tab, 
26 ref. 


Descriptors: *Avulsion, *Channel morphology, 
*Channels, *Floodwater, *Geomorphology, *Me- 
anders, *Paleohydrology, *Rivers, Alluvial chan- 
nels, Australia, Flood plains, Hydrology, Thomson 
River, Victoria. 


Channel avulsion occurred on the Thomson River 
in Victoria, Australia, in 1952 along a 12 km length 
of the valley. A comparison of the old and new 
channels reveals considerable differences in chan- 
nel characteristics. The old channel was perched 
above the floodplain on an alluvial ridge and when 
bankfull capacity was exceeded, floodwaters con- 
centrated on the lowest part of the floodplain some 
distance away. This is where the new channel 
formed. It is an incised channel with larger capac- 
ity and longer meander wavelength than the old 
channel and is also shorter and steeper. The new 
channel is subject to larger floodflows and a more 
variable flood regime than the old course because 
of the differences in the channel/floodplain rela- 
tionship and channel capacity. The resulting con- 
centration of stream power along the new course is 
responsible for the contrast in c el characteris- 
tics and for the more rapid meander migration. 
This example shows that river metamorphosis can 
occur without major environmental changes. 
Measures of channel geometry such as gradient, 
sinuosity, and meander wavelength cannot be used 
in palaeohydrological work to infer climatic or 
other environmental changes without independent 
supporting evidence. Differences in channel geom- 
etry can arise simply from changes in the relation- 
ship between the channel and its floodplain. (Au- 
thor’s abstract) 

W91-01879 


BLANKET PEAT EROSION IN A MID-WALES 
CATCHMENT DURING TWO DROUGHT 


YEARS, 

University Coll. of Wales, Aberystwyth. Dept. of 
Geography. 

For —— bibliographic entry see Field 2J. 
W91-01881 


INFLUENCE OF DEBRIS FLOWS ON CHAN- 
NELS AND VALLEY FLOORS IN THE 
OREGON COAST RANGE, U.S.A. 

Washington Univ., Seattle. Dept. of Geological 
Sciences. 

For primary bibliographic entry see Field 2J. 
W91-01882 


COMPARISON OF PHYTOPLANKTON AS- 
ENVIR‘ 


BAY 
Old Dominion Univ., Norfolk, VA. Dept. of Bio- 
logical Sciences. 
For primary bibliographic entry see Field 2L. 
W91-01905 


STABILITY OF PERIPHYTON 
CROINVERTEBRATES TO DISTURBANCE BY 
FLASH FLOODS IN A DESERT STREAM. 
Arizona State Univ., Tempe. Dept. of Zoology. 
For primary bibliographic entry see Field 2H. 
W91-01924 


DISCHARGE-EXPORT RELATIONSHIPS IN 
HEADWATER STREAMS: THE INFLUENCE 
OF INVERTEBRATE MANIPULATIONS AND 
DROUGHT. 

Georgia Univ., Athens. Dept. of Entomology. 

For primary bibliographic entry see Field 2H. 
W91-01925 


MASS-BALANCE OF METALS AND IDENTIFI- 
CATION OF THEIR SOURCES IN BOTH 
RIVER FALLOUT FLUXES NEAR 
GDANSK BAY, BALTIC SEA. 

Akademia Medyczna, Gdansk (Poland). Dept. of 
For primary bibliographic entry see Field 5B. 
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PHTHALATE ESTERS IN RIVERS OF THE 
GREATER MANCHESTER AREA, U. K. 
Obafemi Awolowo Univ., Ile-Ife (Nigeria). Dept. 
of Chemistry. 

For primary bibliographic entry see Field 5B. 
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VIRUS TRANSPORT AND SURVIVAL IN 
SATURATED AND UNSATURATED FLOW 
THROUGH SOIL COLUMNS. 

Arizona Univ., Tucson. Dept. of Soil and Water 
Science. 

For primary bibliographic entry see Field 5B. 
W91-01008 


AEROBIC AND ANAEROBIC DEGRADATION 
OF ALACHLOR IN SAMPLES FROM A SUR- 
FACE-TO GROUNDWATER PROFILE. 
Agricultural Research Service, Stoneville, MS. 
Southern Weed Science Lab. 

For primary bibliographic entry see Field 5B. 
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MURKY STANDARDS FOR GROUNDWATER. 
Pennsylvania Dept. of Environmental Resources, 
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fund Enforcement. 

D. A. Brown. 

Environmental Forum ENVFEN, Vol. 7, No. 3, p 
16-21, May/June 1990. 
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Federal groundwater policy has provided the 
states with incomplete guidance since it was first 
patched together six years ago. When the EPA 
started to formulate its policy in the early 1980s, it 
realized that none of the nine major federal envi- 
ronmental laws gave the agency comprehensive 
authority over national groundwater resources. 
The EPA has now proposed that protecting un- 
contaminated groundwater requires a different ap- 
proach than one for remediating polluted aquifers. 
The new policy is presented in two documents: 
‘EPA Statement of Groundwater Principles’ and 
‘State/Federal Relationships Options Paper, EPA 
Ground-Water Task Force.’ While the EPA is 
moving away from permitting degradation either 
to maximum contaminant levels (MCL) or maxi- 
mum contaminant level goal levels, unfortunately 
its new policy retains former, less strict standard in 
making decisions on remediating already contami- 
nated supplies. Once adopted under Superfund and 
Resource Conservation and Recovery Act 
(RCRA), MCLs and other cleanup standards con- 
stitute not only the levels that will be deemed 
acceptable for cleanup, but also the limit of liability 
for cleanup for the persons who are responsible for 
creating the environmental problem. In actuality, 
EPA reconciles the inherent conflict between large 
remedy costs and cleanup standards by minimizing 
costs and setting standards in individual cases in a 
way that structures the responsible parties’ liability 
at a level that has already taken the cost to them 
into consideration. By trying to place protection 
on an equal footing with remediation, the two 
recent EPA documents present a shift in how the 
agency presents its groundwater policy, and seem 
to send a message to the states that groundwater 
protection efforts should not rely on MCLs as a 
degradation ceiling. (Brunone-PTT) 
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Research Journal of the Water Pollution Control 
Federation JWPFAS, Vol. 62, No. 5, p 700-737, 
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Radon, Salinity, Sorption, Transport, Water qual- 
ity. 


Distinctions are made among single-, two-, and 
three-phase systems in this review. Single-phase 
systems refer to groundwater systems subjected to 
saturated flow conditions, whereas the two-phase 
and three-phase systems include groundwater sys- 
tems subjected to unsaturated flow conditions, or 
conditions influenced by immiscible organic fluids 
such as petroleum products. Within the single-, 
two-, and three-phase system categories. Subdivi- 
sions are made among physical, chemical, or bio- 
logical processes such as hydrodynamics, sorption/ 
desorption, chemical reactions, and biodegrada- 
tion. Specialized areas such as radon and radionu- 
clide transport, facilitated transport, and saline 
groundwaters also are treated separately. The 
Rounding out this year’s review, papers concern- 
ing groundwater quality monitoring, remediation, 
and management are discussed. (Author’s abstract) 
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CONSTRAINTS ON THE USE OF MODELS TO 
PREDICT THE MOVEMENT OF PESTICIDES 
TO GROUNDWATER. 

For primary bibliographic entry see Field 5B. 
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HYDROLYSIS OF CHLOROSTILBENE 
OXIDE: II. MODELING OF HYDROLYSIS IN 
AQUIFER SAMPLES AND IN SEDIMENT- 
WATER SYSTEMS. 

Environmental Protection Agency, Athens, GA. 
Southeast Environmental Research Lab. 

For primary bibliographic entry see Field 5B. 
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CHLORINATED SOLVENTS IN UK 


AQUIFERS. 
Waterloo Univ. (Ontario). Inst. for Ground Water 
Research. 

For primary bibliographic entry see Field SB. 
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ECOLOGICAL CORRELATION BETWEEN AR- 
SENIC LEVEL IN WELL WATER AND AGE- 
ADJUSTED MORTALITY FROM MALIGNANT 
NEOPLASMS. 

National Taiwan Univ., Taipei. Inst. of Public 
Health. 

For primary bibliographic entry see Field 5C. 
W91-01292 


DEVICE FOR IN SITU DETERMINATION OF 
GEOCHEMICAL TRANSPORT PARAMETERS. 
1, RETARDATION. 

Waterloo Univ. (Ontario). Dept. of Earth Sciences. 
For primary bibliographic entry see Field 5B. 
W91-01293 


LOGNORMAL DISTRIBUTION OF RADON 
CONCENTRATION IN GROUND WATER. 
Ecole Polytechnique, Montreal (Quebec). 

For primary bibliographic entry see Field 5B. 
W91-01294 


Hn OF TREE-RING CHEMISTRY TO DOCU- 
MENT HISTORICAL GROUND-WATER CON- 

TAMINATION EVENTS. 

Geological Survey, Columbia, SC. Water Re- 

sources Div. 

For primary bibliographic entry see Field 5B. 
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HYDROGEOLOGIC DATABASE 
GROUND-WATER MODELING. 
Groundwater Services, Inc., Houston, TX. 
For primary bibliographic entry see Field 7C. 
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PH AND REDOX BUFFERING MECHANISMS 
IN A GLACIAL DRIFT AQUIFER CONTAMI- 
NATED BY LANDFILL LEACHATE. 


Western Michigan Univ., Kalamazoo. Center for 
Water Research. 

For primary bibliographic entry see Field 5B. 
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HYDROGEOLOGICAL DECISION ANALYSIS: 
1, A FRAMEWORK. 

British Columbia Univ., Vancouver. Dept. of Geo- 
logical Sciences. 

For primary bibliographic entry see Field 6A. 
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EXPERT TESTIMONY FOR THE PLAINTIFFS 
IN THE CASE THAT BROUGHT OHIO 
GROUND-WATER LAW INTO THE 20TH CEN- 
TURY., 


Ohio State Univ., Columbus. Dept. of Geology 
and Mineralogy. 

For primary bibliographic entry see Field 6E. 
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DUCTIVITY AND CAPILLARY RETENTION 
CHARACTERISTICS. 

Virginia Polytechnic Inst. and State Univ., Blacks- 
burg. Center for Environmental and Hazardous 
Material Studies. 
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Ground Water GRWAAP, Vol. 28, No. 5, p 775- 
777, September/October 1990. 1 fig, 1 tab, 14 ref. 


Descriptors: *Capillary capacity, *Groundwater 
movement, *Hydraulic conductivity, *Mathemati- 
cal equations, *Saturated flow, *Soil water, *Un- 
saturated flow, Capillary conductivity, Capillary 
water, Mathematical studies, Model studies. 


A simple closed form equation for saturated hy- 
draulic conductivity, has been derived using the 
statistical pore structure model of Maulem with 
van Genuchten’s capillary retention relationship. 
Application of this equation to an experimental 
data set shows reasonable mean agreement be- 
tween measured and predicted saturated conduc- 
tivities with approximately order-of-magnitude 
precision in predictions. Equations which are pre- 
sented provide a consistent theoretical basis for 
estimating both saturated and unsaturated conduc- 
tivities from capillary retention characteristics, and 
should be useful as predictive tools in the absence 
of actual conductivity measurements. As such, 
these equations are an alternative to purely statisti- 
cal models which relate soil texture to hydraulic 
properties. The proposed procedure should be ap- 
plicable in estimating saturated/unsaturated con- 
ductivity from capillary retention characteristics 
when moisture retention curve and the retention 
parameters are indirectly generated from particle 
size distribution data. (Lantz-PTT) 

W91-01303 


PROGRAM TO CALCULATE HYDRAULIC 
CONDUCTIVITY USING SLUG TEST DATA. 
Idaho National Engineering Lab., Idaho Falls. 

For primary bibliographic entry see Field 7C. 
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LOGGING OF SPECIAL HYDROGEOLOGI- 
CAL WELLS. 

Karlova Univ., Prague (Czechoslovakia). Faculty 
of Science. 

For primary bibliographic entry see Field 7B. 
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WHAT SHOULD BE DONE TO MITIGATE 
GROUNDWATER CONTAMINATION. 
Academy of Natural Sciences of Philadelphia, PA. 
For primary bibliographic entry see Field 5G. 
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ZINC IN POOR SANDY SOILS AND ASSOCI- 
ATED GROUNDWATER. A CASE STUDY. 
Amsterdam Univ. (Netherlands). Landscape and 
Environmental Research Group. 

For primary bibliographic entry see Field 5B. 
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Hong Kong Polytechnic, Kowloon. Dept. of Civil 
and Structural Engineering. 

For primary bibliographic entry see Field 8B. 
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FOR AQUIFER TESTS. 
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Z. Sen. 

Journal of Hydraulic Engineering (ASCE) 
JHENDS, Vol. 116, No. 9, p 1145-1156, September 
1990. 5 fig, 1 tab, 7 ref, append. 
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Type curves for the general nonlinear flow based 
on the exponential flow law were derived with the 
application of the Boltzmann transformation to the 
groundwater continuity and flow-law equations. 
The initial and moderate portions of these curves 
are very significant for the estimation of aquifer 
a arameters. Recently, nonlinear flow-type straight- 
e expressions were derived on the basis of expo- 
nential flow law instead of the linear Darcy law. A 
procedure of hypothesis testing for the flow- 
regime linearity has been developed. Using this 
procedure, it was concluded that any straight line 
for late time-drawdown data on semilogarithmic 
paper does not necessarily antee the accurate 
application of the prove Jacob methods, but 
confirms the flow is radial. A dimensionless time- 
drawdown plot should be used for the identifica- 
tion of flow regime. If the dimensionless time- 
drawdown plot for the late time-drawdown data 
fits a straight line with the same slope as the Jacob 
straight line, then the underlying flow regime is 
linear. Otherwise, the flow regime is nonlinear. 
Once the flow regime is nonlinear, the necessary 
equations should be applied for the estimation of 
parameters such as the storability, turbulence ex 
nent, and transmissivity. The methodology 
been applied successfully to field data. (Author’s 
abstract) 
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TWO-PHASE RELATIVE PERMEABILITY 
AND CAPILLARY PRESSURE OF ROUGH- 
WALLED ROCK FRACTURES. 

Lawrence Berkeley Lab., CA. Earth Sciences Div. 
K. Pruess, and Y. W. Tsang. 

Water Resources Research WRERAQ, Vol. 26, 
No. 9, p 1915-1926, September 1990. 9 fig, 52 ref. 
DOE Contract DE-AC03-76SF00098. 
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A conceptual and numerical model of multiphase 
flow in fractures has been developed. The void 
space of real rough-walled rock fractures is con- 
ceptualized as a two-dimensional heterogeneous 
porous medium, characterized by aperture as a 
function of position in the fracture plane. Portions 
of a fracture are occupied by wetting and nonwet- 
ting phase, respectively, according to local capil- 
lary pressure and global accessibility criteria. 
Phase occupancy and permeability are derived by 
assuming a parallel-plate approximation for suit- 
ably small subregions in the fracture plane. For log 
normal aperture distributions, a simple approxima- 
tion to fracture capillary pressure is obtained in 
closed form; it resembles the typical shape of Le- 
verett’s j function. Approximations to wetting and 
nonwetting phase relative permeabilities are calcu- 
lated by numerically simulating single phase flows 
separately in the wetted and nonwetted pore 
spaces. Illustrative examples indicate that relative 
permeabilities depend on the nature and range of 
spatial correlation between apertures. It was also 
observed that interference between fluid phases 
flowing in a fracture tends to be strong, with the 





sum of wetting and nonwetting phase relative per- 
meabilities being considerably less than 1 at inter- 
mediate saturations. (Author’s abstract) 
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INTERBED STORAGE CHANGES AND COM- 
PACTION IN MODELS OF REGIONAL 
GROUNDWATER FLOW. 

Geological Survey, Tucson, AZ. 

S. A. Leake. 

Water Resources Research WRERAQ, Vol. 26, 
> 9, p 1939-1950, September 1990. 8 fig, 1 tab, 32 
ref. 
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Water released from permanent compaction of 
compressible fine-grained interbeds within con- 
fined aquifers may be a significant source of 
pumped water. Permanent or inelastic compaction 
of the interbeds occurs when head declines from 
pumping cause the effective stress or grain-to-grain 
load to exceed the elastic limits of the interbeds. As 
a result, the grains in the interbeds rearrange and 
excess water is expelled. The amount of inelastic 
compaction generally is proportional to the in- 
crease in effective stress and the decrease in head. 
A common approach for the simulation of elastic 
and inelastic compaction in groundwater flow 
models is to assume that head changes in the 
aquifer result in instantaneous storage changes in 
the compressible interbeds. A term is added to the 
groundwater flow equation to account for the stor- 
age changes. Changes in s ic storage may be 
computed explicitly from the results at the previ- 
ous time step in the finite difference formulation of 
the groundwater flow equation. A better approach 
is to implicitly apportion storage changes between 
elastic and inelastic components within a time step. 
If storage changes cannot be considered to occur 
instantaneously with change in head in the aquifer, 
another approach is taken. Equations for horizon- 
tal flow in the aquifer are coupled with equations 
for vertical flow in the compressible interbeds to 
simulate flow in half a representative doubly drain- 
ing interbed. Storage changes and compaction are 
calculated for the representative half thickness and 
are extrapolated to the entire thickness of all in- 
terbeds within each cell. This approach was ap- 
plied to an existing model of groundwater flow in 
the Central Valley of California. The simulation 
demonstrated that solving coupled systems of 
equations is feasible for a regional flow model. 
(Author’s abstract) 
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SOLVING GROUNDWATER FLOW PROB- 
LEMS BY CONJUGATE-GRADIENT METH- 
ODS AND THE STRONGLY IMPLICIT PRO- 
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Geological Survey, Lakewood, CO. 


Water - —_ Research WRERAQ, Vol. 26, 
No. 9, p 1961-1969, September 1990. 1 fig, 2 tab, 33 
ref. 
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The performance of the preconditioned conjugate- 
gradient method with three preconditioners for 
peg groundwater flow problems was compared 
with the strongly implicit procedure (SIP) using a 
scalar computer. The preconditioners considered 
are the incomplete Cholesky (ICCG) and the 
modified incomplete Cholesky (MICCG), which 
require the same computer storage as SIP as pro- 
grammed for a problem with a symmetric matrix, 
and a polynomial preconditioner (POLCG), which 
requires less computer storage than SIP. Although 
POLCG is usually used on vector computers, it 
was included because of its small storage require- 
ments. Published comparisons of the solvers were 
evaluated, all four solvers were compared for the 
first time, and new test cases were examined to 


provide a more complete basis by which the solv- 
ers can be judged for typical groundwater flow 
problems. Based on nine test cases, the following 
conclusions were reached: (1) SIP is actually as 
efficient as ICCG for some of the published, linear, 
two-dimensional test cases that were reportedly 
solved much more efficiently by ICCG; (2) SIP is 
more efficient than other published comparisons 
would indicate when common convergence crite- 
ria are used; and (3) for problems that are three- 
dimensional, nonlinear, or both, and for which 
common convergence criteria are used, SIP is 
often more efficient than ICCG, and is sometimes 
more efficient than MICCG. (Author’s abstract) 
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GEOCHEMICAL MODELING OF THE MADI- 
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Geological Survey, Reston, V. 
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AND VERIFICATION. 

Texas Univ. at Austin. Bureau of Economic Geol- 


ogy. 
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Water Resources Research WRERAQ, Vol. 26, 
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Steady state flow of variable-density_ groundwater 
was simulated using eq heads 
and stream functions. On the basis of previously 
published work, fluids with different fluid densities 
are replaced by one hypothetical fluid, and singu- 
larities are introduced along interfaces where the 
actual fluids change densities. The basic flow equa- 
tion describing variable-density flow, written in 
terms of equivalent freshwater head, was used to 
derive the corresponding stream function equation 
and associated boundary conditions. Neumann 
boundary conditions for the stream function equa- 
tion can be determined from gradients of equiva- 
lent freshwater heads along the boundary. Stream 
functions provide a direct representation of the 
——— flow pattern and flow rates where 

uid densities vary in space. In comparison, equiv- 
alent freshwater heads and fluid densities describe 
the two driving forces, hydraulic gradient and 
buoyancy force, but head gradients do not neces- 
sarily describe the flow direction of variable-densi- 
ty groundwater in isotropic media. Comparison of 
the finite element formulations indicated that po- 
tential errors in the centroid-consistent velocity 
calculation based on the stream function solution 
can be expected to be smaller than those in the 
velocity calculation based on the head solution for 
cross-sectional flow models, because discretization 
in the vertical direction is typically finer than in 
the horizontal direction. The approach of using 
stream functions and equivalent freshwater head 
for simulating groundwater flow of variable densi- 
ty fluid is demonstrated using a cross-sectional 
study of seawater intrusion into a confined aquifer 
as an example. (See also W91-01525) (Author’s 


abstract) 
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GIONAL FLOW OF VARIABLE-DENSITY 
GROUNDWATER. 2. APPLICATION AND IM- 
PLICATIONS FOR MODELING STRATEGY. 

Texas Univ. at Austin. Bureau of Economic Geol- 
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Water Resources Research WRERAQ, Vol. 26, 
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ref. 
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Stream functions and equivalent freshwater heads 
were used to simulate steady state flow of variable- 
density groundwater in a regional, cross-sectional 
flow model through the Palo Duro Basin, Texas, 
where fluid densities vary between 1.0 and 1.15 g/ 
cu cm. Centroid-consistent velocities computed 
from the stream function solution allow a more 
precise interpretation of local flow patterns in 
cross-sectional models than those from the head 
solution. Effects of significant fluid density varia- 
tion on the regional groundwater flow pattern 
were studied by comparing simulation results that 
incorporate spatially varying, time-invariant densi- 
ties with those that assume uniform density. Mod- 
eling shows that the regional groundwater flow 
pattern in the Palo Duro Basin is not significantly 
affected by variations in fluid densities, indicating 
that the topographically driven flow component 
dominates buoyancy forces associated with dense 
brines. An exception is near the eastern boundary 
where high fluid densities cause stronger down- 
ward flow. However, simulated equivalent fresh- 
water heads in the variable-density model differ 
significantly from simulated heads in the freshwa- 
ter density model, which is important for model 
calibration. In addition to the problems of hydrau- 
lic parameter and boundary condition uncertain- 
ties, modeling strategies for regional flow systems 
require consideration of uncertainties associated 
with fluid density and evaluation of equivalent 
freshwater head data. (See also W91-01524) (Au- 
thor’s abstract) 
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IN BEACHES. 

Sydney Univ. (Australia). Ocean Technology 
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Water Resources Research WRERAQ, Vol. 26, 
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ref. 
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Tidal motions of the water table height inside a 
sloping beach were investigated via field measure- 
ments and theoretical considerations. Only the 
movements forced by the tide were considered, so 
a beach with negligible wave activity was chosen 
for the field measurements. The data show that 
even in the absence of precipitation the time aver- 
aged inland water table stands considerably above 
the mean sea level. Also the water table at a fixed 
point inside the beach is far from sinusoidal even 
though its variation is forced by an essentially 
sinusoidal tide. This effect is due to the boundary 
condition along the sloping beach face which acts 
as a highly nonlinear filter. The observed behavior 
of the water table is explained in terms of perturba- 
tion extensions to the classical ‘deep aquifer solu- 
tion’. One extension deals with the nonlinearity in 
the interior, the other with the boundary condition 
at the sloping beach face. (Author’s abstract) 
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BIOFILM GROWTH AND THE RELATED 
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OF A POROUS MEDIUM. 1. EXPERIMENTAL 
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An experimental investigation was conducted to 
quantify the permeability reduction caused by en- 
hanced biological growth in a porous medium. 
Studies were conducted using sand-packed column 
reactors for which variations in piezometric head, 
substrate concentration, and biomass measured as 
organic carbon were monitored in space and time. 
Methanol was used as a growth substrate. Perme- 
ability reductions by factors of order 0.001 were 
observed. The data show that a limit on permeabil- 
ity reduction exists, having a magnitude of 0.0005 
in the present study. The limit on permeability 
reduction and existence of high densities of bacte- 
ria in substrate depleted zones are explained with 
an open pore model. Permeability reduction corre- 
lated well with biomass density for values less than 
0.4 mg/cu cm, and exhibited independence at 
higher densities. (See also W91-01532 and W91- 
01533) (Author’s abstract) 
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BIOFILM GROWTH AND THE RELATED 
CHANGES IN THE PHYSICAL PROPERTIES 
OF A POROUS MEDIUM. 2. PERMEABILITY. 
Princeton Univ., NJ. Dept. of Civil Engineering 
and rations Research. 

S. W. Taylor, P. C. D. Milly, and P. R. Jaffe. 
Water Resources Research WRERAQ, Vol. 26, 
No. 9, p 2161-2169, September 1990. 10 fig, 17 ref. 
USGS Grant 14-08-0001-G1136. 
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Growth of a biofilm in a porous medium reduces 
the total volume and the average size of the pores. 
The change in the pore size distributions is easily 
quantified when certain geometric assumptions are 
made. Existing models of permeability or of rela- 
tive permeability can be manipulated to yield esti- 
mates of the resulting reduction in a as 
a function of biofilm thickness. The associated 
reductions in porosity and specific surface can be 
estimated as well. Based on a sphere model of the 
medium, the Kozeny-Carman permeability model 
—~i physically realistic results for this prob- 
em. Using a cut-and-random-rejoin-type model of 
the medium, the permeability model of Childs and 
Collis-George yields qualitatively reasonable re- 
sults for this problem, as does a generalization of 
the relative permeability model of Mualem. Perme- 
ability models of Kozeny-Carman and of Milling- 
ton and Quirk lead to unrealistic results for a cut- 
and-random-rejoin-type medium. The Childs and 
Collis-George and the Mualem models predict that 
the permeability reduction for a given volume of 
biomass is greatest when the porous medium has 
uniform pore sizes. (See also W91-01531 and W91- 
01533) (Author’s abstract) 
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Princeton Univ., NJ. Dept. of Civil Engineering 
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The change in dispersivity resulting from the 
growth of a biofilm in a porous medium was 
derived from an existing model of dispersivity and 
a cut-and-random-rejoin-type model of the pore 
geometry. The change in dispersivity due to a 
biofilm was also estimated from experimental data. 
Tracer experiments were conducted in biofilm 
column reactors and dispersion coefficients esti- 
mated by solving the inverse solute transport prob- 
lem by nonlinear, least squares regression. Due to 
the presence of the biofilm in the porous media, 
solute flux into the biofilm is an important trans- 
port process and was given special attention. Both 
the dispersivity model and experimentally estimat- 
ed dispersivities show order of magnitude increases 
in be ge a as a result of significant biofilm 
growth. The models for the biofilm-affected per- 
meability, porosity, and specific surface derived in 
a companion paper were verified using data from 
biofilm column reactors. These models were used 
to determine parameters for an equation describing 
the transport of substrate in the experimental col- 
umns. Numerical simulations were performed and 
compared to observed substrate data. Results show 
that the models for permeability and porosity can 
be used to make estimates of these parameters, 
while the model for specific surface appears to be 
inadequate. (See also W91-01531 and W91-01532) 
(Author’s abstract) 
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SUBSTRATE AND BIOMASS TRANSPORT IN 
A POROUS MEDIUM. 

State Univ. of New York at Buffalo. Dept. of Civil 
Engineering. 

S. W. Taylor, and P. R. Jaffe. 

Water Resources Research WRERAQ, Vol. 26, 
No. 1 p 2181-2194, September 1990. 12 fig, 1 tab, 
33 ref. 
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A model describing the transport of substrate and 
biomass in porous media was formulated which 
accounts for the transport, growth and decay of 
biomass suspended in the water phase and attached 
to the solid matrix as a biofilm. Interphase trans- 
port of biomass between the water p! and at- 
tached biofilm phase due to fluid mechanical shear 
and filtration was also considered. Special attention 
is given to changes in the porosity, permeability, 
and dispersivity resulting from the biofilm altering 
the microscopic geometry of the pore space. A 
numerical solution to the governing equations was 
obtained by the finite element method. The model 
was calibrated and verified against experimental 
data. The model was applied to the problem of 
aquifer clogging during the injection of water con- 
taining a growth-limiting substrate to assess the 
effects of pulsed substrate loading, flow rate, and 
flow duration on the clogging of porous media by 
biomass. Results numerical experiments con- 
ducted with the model suggest the following: (1) 
Pulsed substrate loading does little to mitigate aq- 
uifer clogging for one-dimensional flow, but for 
radial flow from an injection well source, pulsing is 
expected to result in significantly less clogging. (2) 
Reduced substrate loading and increased pumping 
duration minimizes aquifer clogging. (3) Reduced 
substrate loading and increased pumping rate is 
most effective in minimizing aquifer clogging. (Au- 
thor’s abstract) 
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PREDICTING WELL DRAWDOWN DURING 
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DESIGN USING SIMULATION AND OPTIMI- 
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Connecticut Univ., Storrs. Environmental Re- 
search Inst. 
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Isotopic, chemical and geologic evidence and tem- 
perature measurements support the hypothesis of a 
regional ground-water flow system in the Pampa 
del Tamarugal, Chile, basin associated with re- 
charge areas located in the higher of the 
Andes region. The discharge of this flow system 
should occur as fracture flow and or flow through 
the volcanic units and is suspected to be along 
faults situated at the foothills of the Andes and in 
the desert belt along the central valley. Some of 
the groundwaters located in the Pica and Can- 
chones area are pre-Holocene in age, but most of 
the groundwaters located in the central part of the 
basin are younger and recharged during the Holo- 
cene. (14)C measurements in dissolved inorganic 
carbon were used to estimate groundwater resi- 
dence times. Generally, the electric conductivity 
values increas from the eastern to the western part 
of the basin. Groundwater temperature distribution 
also identified the circulation of deep groundwater. 
(Miller-PTT) 
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A practical procedure was evaluated for acquisi- 
tion and representation of electrical resistivity data, 
including a two-dimensional methodology for 
quantitative structural interpretation. This tech- 
nique was combined with Schlumberger vertical 
electrical soundings(VES) and electrical well logs 





for a comprehensive evaluation of the subsurface 
hydrological conditions of fractured crystalline 
aquifers of the Itabera area, Bahia state, Brazil. The 
apparent resistivity sections constructed from par- 
tial electrical sounding measurements taken at a 
closely spaced interval along a traverse were inter- 
preted using a finite-difference algorithm. This 
scheme allowed detailed description of the lateral 
and vertical extent of fractured aquifers and some 
of their hydrogeophysical characteristics. The re- 
sults of a case study from Bahia state compare 
satisfactorily with available geophysical logs and 

veer data of existing wells. (Miller-PTT) 
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Four wells and six perennial springs located in The 
Big Bend Nati Park were sampled and ana- 

lyzed to determine recharge sources for the springs 
which discharge along banks of arroyos incised in 
alluvial pediment lying about 900 meters below the 
uplands of the Chisos Mountains. The waters total 
dissolved solids and calcite saturation indices in- 
crease with decreasing altitude, suggesting re- 
charge from the Chisos uplands. Temperature, dis- 
solved oxygen, delta 018, tritium and Carbon-14 
data indicate a significant recharge component to 
springs occurs by infiltration of infrequent precipi- 
tation falling on the arid alluvial lowlands. Thi 

water percolates through the soil zone to aquitards 
(essentially calcitic hardpans) which function as 
horizons which channel the water laterally toward 
discharge in springs. The springs recharge-to-dis- 
charge paths are short with flow being slow 
enough to reflect seasonal temperature differences 
of greater than 12 C, yet recent enough to contain 
post-bomb spikes of tritium and Carbon-14. (Au- 
thor’s abstract) 
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The Arkansas River basin in Arkansas lies almost 
entirely within the Interior Highlands physiogra- 
ons division. The Interior Highlands consist of 

illy to mountainous terrain underlain by sand- 
stone, shale, limestone, and dolomite. That part of 
the basin southeast of Little Rock lies within the 
Gulf Coastal Plain and is characterized by flat to 
hilly topography. Significant water-yielding units 
within the Arkansas River basin include subsurface 
Paleozoic units such as the Eminence and Potosi 
Dolomites, the Gasconade Dolomite, and the Van 
Buren Formations, and Roubidoux Formation as 
well as outcrops of Paleozoic rocks, the Sparta 
Sand, and Quaternary deposits. The quality of 
groundwater withdrawn from the various aquifers 
in the study area is generally suitable for most uses, 
although commonly very hard and highly mineral- 
ized. Only the Sparta Sand yields a soft, less miner- 
alized water. Yields from the different water-bear- 
ing units are highly variable. Several of the subsur- 
face Paleozoic rocks rarely yield more than 10 gal/ 
min. In the Coastal Plain, the Sparta Sand and the 
Quaternary deposits yield as much as 2,000 and 
2,500 gal/min, respectively. Several studies have 
indicated substantial bacterial contamination of 
both wells and springs in this part of the study 
area. Also, nitrate concentrations that exceed U.S. 
Environmental Protection Agency primary drink- 
ing water standards occur in some areas. (USGS) 
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A major objective of the Gu . Coast Regional 
Aquifer-System Analysis is to use digital models of 
regional groundwater flow systems to develop 
better understanding and to improve management 
of the resource. Modeling is used to synthesize 
information about the aquifer systems and to test 
hypotheses about the relative importance of the 
components of the systems. The 290,000-sq mile 
study area in the Gulf of Mexico Coastal Plain 
includes the Mississippi embayment, Gulf Coastal 
Plain of Texas, and the Continental Shelf that are 
underlain by hag aay of Tertiary and younger age, 
which contain h and saline water. A 10-layer, 
finite-difference, variable density model, with 
blocks 10 miles on a side, was used to simulate 
groundwater flow before development and in 1980, 
assuming steady-state conditions. Preliminary re- 
sults indicate that the major factors controlling 
predevelopment regional flow are the topography, 

land-surface outcrop pattern, and geometry of 

aquifers and confining units. Geologic structure 
oa the distribution of precipitation were less sig- 
nificant factors. The density of saline water in the 
deeper parts of the aquifer system probably has a 
substantial effect on — groundwater flow 
that extends into the freshwater part of the system. 
Variable water density may be a significant driving 
force that transports salt great distances in many 
directions, including updip. The distribution and 
rates of regional recharge and discharge have been 
substantially changed by development. Ground- 
water pumpage in 1980 was about five times the 
value of predevelopment regional recharge. About 
80% of the pumpage was supplied from increased 
regional recharge. Also resistance to vertical flow 
caused by many fine-grained beds within the per- 
meable zones can be as important as resistance 
caused by regional confining units. (USGS) 
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The U.S. Geological Survey, in cooperation with 
the U.S. Marine Corps, is studying the groundwat- 
er resources of the Marine Corps Base at Camp 
Lejeune, North Carolina, and is constructing a 
groundwater flow model of the area. Water use by 
the Base increased from about 4 million gal/day in 
1941 to about 7 million gal/day in 1986. In the last 
decade, water demand has not increased substan- 
tially. The Castle Hayne aquifer is the source of 
water for the Base. The aquifer, which lies be- 
tween 50 and 300 ft below the Base, is composed 
of a series of sand and limestone beds. Contour 
maps of water levels show that the New River is a 
major discharge area for the Castle Hayne, as is 
the Atlantic Ocean. The top of the aquifer ranges 
from about 20 ft above sea level in the northern 
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part of the area to about 40 ft below sea level in 
the southeastern part. Thin and discontinuous clay 
beds, less than 30 ft thick, compose about 15% to 
24% of the section, indicating that the aquifer is in 
a leaky, confined aquifer system. Well-acceptance 
tests indicate a mean specific capacity of 8.8 gal/ 
min/ft of drawdown. The mean transmissivity 
value estimated from specific capacities is 9,900 sq 
ft/day. The mean estimated hydraulic conductivity 
is 48 ft/day. (USGS) 
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Unconsolidated sediments in Onslow and Jones 
Counties, North Carolina overlie crystalline base- 
ment rocks and range in thickness from about 700 
ft to more than 1,800 ft, thickening toward the 
east. This material is composed of permeable sand 
and limestone interlayered with relatively imper- 
meable clay and silt beds. Sediments are divided 
into two groups: aquifers in Quaternary-, and Ter- 
tiary-aged rocks and aquifers in Cretaceous-aged 
rocks. Aquifers in the Cretaceous rocks provide 
most of the groundwater for public supplies and 
are the focus of this report. The aquifers in Creta- 
ceous rocks are the Peedee, Black Creek, upper 
Cape Fear, and lower Cape Fear aquifers, which 
are composed of beds or groups of beds of sand 
and gravel. Each aquifer is overlain by a clay and 
silt bed, that impedes the flow of water between 
aquifers. The thickness of Cretaceous hydrogeolo- 
gic units ranges from about 700 ft to more than 
1,300 ft. Hydrogeologic units are correlated using 
60 geophysical logs and accompanying drillers’ 
logs along with water level and water quality data. 
Three ep ape sections demonstrate the 
continuity of the aquifers and confining units, show 
water levels and chloride concentration in water 
from test intervals, and delineate where chloride 
concentration in water exceeds 250 mg/L within 
each aquifer. Maps of each aquifer in Cretaceous 
rocks show altitude of its top, thickness, sand per- 
centage, and the transition from freshwater to salt- 
water. Maps of the confining units show thickness 
and sand percentage of each. (USGS) 
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Descriptors: *Groundwater, *Hydrologic data, 
*North Dakota, *Water resources data, Bedrock 
aquifers, Glacial aquifers, Groundwater recharge, 
Water quality, Water use. 


The primary sources of surface water in Codington 
and Grant Counties are Lakes Kampeska and Peli- 
can and numerous potholes in western Codington 
County. Seasonal variations in streamflow and lake 
levels are directly related to seasonal variations in 
precipitation and evapotranspiration. Dissolved- 
solids concentrations in water from streams and 
lakes increase as stream discharge decreases and 
lake levels decline. Seven aquifers in glacial- 
outwash deposits and two bedrock aquifers were 
delineated in Codington and Grant Counties. The 
extent of the outwash aquifers ranges from 30 sq 
mi for the Antelope Valley aquifer to 860 sq mi for 


the Altamost aquifer. The average thickness of the 
glacial aquifers ranges from 20 ft for the Prairie 
Coteau to 63 ft for the Revillo. The Big Sioux and 
Antelope Valley aquifers are less than 10 ft below 
land surface. The Veblen, Prairie Coteau, and the 
Lonesome Lake aquifers are less than 380 ft below 
land surface. The Revillo and Altamost aquifers 
are less than 668 ft below land surface. Reported 
well yields are as much as 800 gal/min for the Big 
Sioux, Antelope Valley, and Prairie Coteau 
aquifers. Predominant ions are calcium and bicar- 
bonate in water from the Big Sioux, Antelope 
Valley, Prairie Coteau, Veblen, Revillo, and Lone- 
some Lake aquifers. Sulfate also is predominant in 
water from the Veblen aquifer. Average dissolved- 
solids concentrations in water from the aquifers 
range 350 to 2,120 mg/L. The two bedrock 
aquifers delineated are the Dakota and granite 
wash. The water level has declined 10 ft from 1958 
to 1985. Predominant ions in water from the 
Dakota and granite wash aquifers are sodium and 
sulfate. (USGS) 
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The principal water supply aquifers in Cretaceous 
rocks in the central Coastal Plain of North Caroli- 
na are the Peedee, Black Creek, and upper Cape 
Fear aquifers. Groundwater withdrawals from this 
aquifer system have increased from about 0.25 
million gal/day in 1910 to more than 30 million 
gal/day in 1986, causing water level declines of as 
much 160 ft. The maximum rate of water level 
decline has been about 11 ft/yr in the Black Creek 
aquifer. A quasi-three dimensional groundwater 
flow model was constructed and calibrated for the 
period 1900 to 1986 to simulate this decline and to 
provide a means to estimate the effects of future 
pumping. Comparisons of 1,867 observed and com- 
puted water levels were made at 323 well sites. 
The average difference between compuied and 
observed water levels is -1 ft. About 68% of the 
differences between computed and observed water 
levels falls in the range from -21.0 to 21.0 ft. Net 
flow across the top of the aquifers in Cretaceous 
rocks has changed from a discharge of 2 million 
gal/day in 1900 to a recharge of 18 million gal/day 
in 1986. The model was used to simulate the effects 
of two pumping scenarios on water levels through 
1991. For these simulations, the model indicated 
additional declines of 10 and 30 ft. (USGS) 
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Public water supply withdrawal data and geohy- 
drologic data were collected along a 50 mile seg- 
ment of the Connecticut River valley from Wind- 
sor to Vernon, Vermont. An inventory of wells 
indicates that domestic groundwater supplies come 
primarily from bedrock, whereas public water sup- 
plies are derived from discontinuous, glacial sand 
and gravel deposits. Self supplied industries gener- 
ally use surface water supplies. Data from eight 
seismic-refraction surveys, and from a seismic-re- 
flection survey along this 50-mile reach of the 
Connecticut River, were compared with strati- 
gee information from 217 drillers’ logs. Strati- 

ied-drift deposits range from 0 to 270 ft and aver- 
age about 65 ft. Stratigraphic information from 
drillers’ logs and seismic-reflection records show 
that predominantly fine-grained stratified drift fills 
the valley and that coarse sand and gravel deposits 
exist discontinuously within this area. (USGS) 
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The Memphis Sand of the Claiborne Group of 
Tertiary age underlies aa 7,400 sq mi in 
western Tennessee. The formation consists primar- 
ily of a thick body of very fine to very coarse sand 
that contains subordinate lenses or beds of clay and 
silt at various horizons. The Memphis Sand ranges 
from 0 to about 900 ft in thickness. Recharge to the 
Memphis aquifer is from precipitation on the out- 
crop or by downward infiltration of water from 
the overlying fluvial deposits of Tertiary and Qua- 
ternary age and alluvium of Quaternary age. Long- 
term data indicate that water levels in the Memphis 
aquifer have declined at average rates ranging 
from less than 0.1 to 1.3 ft/yr during the period 
1928-83. The water generally is a calcium bicar- 
bonate type. It contains low concentrations of most 
major constituents and generally is suitable for 
most uses. Dissolved solids concentrations range 
from 19 to 333 mg/L. Seventy-six aquifer tests 
made during the period 1949-62 indicate that trans- 
missivities range from 2,700 to 53,500 sq ft/day and 
storage coefficients range from 0.0001 to 0.003. 
The Memphis aquifer presently provides moderate 
to large quantities of water for many public and 
industrial water supplies in western Tennessee, and 
small quantities to numerous domestic and farm 
wells. Withdrawals for public and industrial sup- 
plies in 1983 averaged about 225 million gal/day, 
of which 183 million gal/day was in the Memphis 
area. The Memphis aquifer has much potential for 
future use, particularly outside the Memphis area. 
(USGS) 
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Geological Survey, Cheyenne, WY. Water Re- 
sources Div. 
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Available from Books and Open File Report Sec- 
tion, USGS, Box 25425, Denver, CO 80225. USGS 
Water-Resources Investigations Report 89-4002, 
1990. 48p, 17 fig, 7 tab, 20 ref. USGS Project No. 
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The potential for developing water supplies from 
the alluvium along the Powder River between 
Sussex, Wyoming, and Moorehead, Montana, is 
very limited. The areal extent and saturated thick- 
ness of the alluvium are not large. Water in the 
alluvium primarily is derived from seepage from 
the river, which goes dry periodically. Low flow is 
sustained by groundwater discharge or irrigation 
return flow near Sussex, but not near Arvada, 
Wyoming, or Moorhead. The alluvium and the 
river have good hydraulic connection, but evident- 
ly are isolated from the bedrock. Pumpage from 
wells completed in the alluvium is highly depend- 
ent on water supplied directly from the river. The 
quality of water in the alluvium also limits use of 
the water. Although the quality improves down- 
stream, it is unacceptable for drinking water and 
possibly for irrigation and some industrial uses, but 
is acceptable for most livestock watering. (USGS) 
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GEOHYDROLOGIC CHARACTERISTICS AND 
SIMULATED RESPONSE TO PUMPING 
STRESSES IN THE SPARTA AQUIFER IN 
EAST-CENTRAL ARKANSAS. 

Geological Survey, Little Rock, AR. Water Re- 
sources Div. 

D. J. Fitzpatrick, J. M. Kilpatrick, and H. 
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Available from Books and Open File Report Sec- 
tion, USGS, Box 25425, Denver, CO 80225. USGS 
Water-Resources Investigations Report 88-4201, 
1990. 50p, 27 fig, 51 ref. 
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A finite difference digital model of the Sparta 
aquifer system in Arkansas was developed to aid in 
assessing the geohydrologic characteristics of the 
aquifer as well as the impact of withdrawals on 
water-level declines in the aquifer. The model con- 
sists of two layers. The Cockfield aquifer, repre- 
sented by layer 1, was modeled as a constant head 
surface. The Sparta aquifer is represented by layer 
2. The base of the Sparta aquifer was modeled as a 
no-flow boundary. The model boundaries to the 
north, south, and east in Mississippi were repre- 
sented by specified heads, while boundaries to the 
west in Louisiana were represented as no flow. 
The model period of 1989 to 1985 was divided into 
25 stress periods. Appropriate aquifer withdrawals 
were assigned to each stress period. Calibrated 
hydraulic conductivities of the Sparta aquifer, 
ranged from 1 to 35 ft/day. Calibrated hydraulic 
vertical conductivities of the Cook Mountain con- 
fining unit ranged from 0.0003 to 0.000009 ft/day. 
The calibrated storage coefficient of the aquifer 
was 0.0001. More than 80% of the recharge to the 
aquifer came from vertical leakage and from direct 
recharge on the outcrop. Greater than 90% of 
outflow from the aquifer was from pumpage or 
leakage to rivers. Theoretical pumping schemes to 
the year 2005 indicated that virtually no change to 
the potentiometric surface occurred when 1985 
pumping rates were extended to 2005. Doubling of 
pumpage over the entire study area resulted in 
additional water-level declines of up to 130 ft. 
(USGS 
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Groundwater levels and flow and specific conduct- 
ance of water in aquifers underlying the southern 
shore of Lake Erie from Cleveland to Conneaut, 
Ohio were collected in September 1984 as part of 
the U.S. Geological Survey’s Northeast Glacial 
Buried Valley Regional Aquifer-Systems Analysis. 
The 60 mile long study area extends inland from 
the lake about 10 miles and encompasses parts of 
Cuyahoga, Lake, and Ashtabula Counties. Water 
levels were measured in 202 wells, all of which 
were completed in glacial deposits. Specific con- 
ductance was measured in 59 of the wells. Water 
levels in most of the area are within 20 ft of the 
land surface. Groundwater flows locally toward 
streams and, regionally, to the north-northwest 
towards Lake Erie. Specific-conductance values 
ranged from 160 to 2,9000 microsiemens/cm at 25 
C with a median value of 540 microsiemens/cm. 
Elevated specific-conductance values were ran- 
domly distributed areally and could derive from 
road-deicing salt, leachate from landfills, natural 
brines associated with oil and gas drilling, and the 
a leakage of saline water from bedrock. 
GS 
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WATER RESOURCES DATA FOR IOWA, 
WATER YEAR 1989, 

Geological Survey, Iowa City, IA. Water Re- 
sources Div. 
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WATER RESOURCES DATA FOR WEST VIR- 
GINIA, WATER YEAR 1988, 

Geological Survey, Charleston, WV. Water Re- 
sources Div. 

For primary bibliographic entry see Field 7C. 
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WATER RESOURCES DATA FOR MICHIGAN, 
WATER YEAR 1989, 

Geological Survey, Lansing, MI. Water Resources 
Div. 
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The Oliolite Belt of the Yugoslav Inner Dinarides 
was considered to be a chaotic melange of the 


WATER CYCLE—Field 2 


Water In Soils—Group 2G 


olistostrome type because of its very complicated 
tectonic fabric. Its sections of Triassic limestone 
were understood as thin slide sheets over ophiolites 
(diabases, cherts, ultramafics). Hydrogeological re- 
search, conducted in the last few years, refuted 
such theories. The results showed that Triassic 
limestone was much more common and was cov- 
ered with ophiolites of the Jurassic age. Hydroche- 
mical analysis established relationships between the 
main chemical components and groundwater in the 
area. They also made possible conclusions about 
the origin of karst groundwaters, properties of 
karst aquifers, and influences of ultramafics on the 
aquifers. Fifty-one percent of samples collected 
had characteristics of real calcareous waters. 
Thirty-three percent of the samples indicated a 
significant recharge of karst aquifers by leakage 
from ophiolite rocks. The remaining samples were 
waters with a calcium-magnesium ratio of less than 
one, which showed recharge from the ophiolites. 
By including silica content with the calcium-mag- 
nesium ratio, it became clear that magnesium in 
karst groundwater was from rocks rich in both 
magnesium and silica origin. Functional depend- 
ence between these elements has been proven. 
(Stoehr-PTT) 
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TEMPORAL SOLUBILITY TRENDS OF ALU- 
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LEACHING OF RADIONUCLIDES FROM DE- 
CAYING BLUEBERRY LEAVES: RELATIVE 
RATE INDEPENDENT OF CONCENTRATION. 
Atomic Energy of Canada Ltd., Pinawa (Manito- 
ba). Whiteshell Nuclear Research Establishment. 
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ATRAZINE AND BROMIDE MOVEMENT 
THROUGH A SILT LOAM SOIL. 

Agricultural Research Service, Beltsville, MD. 
Environmental Chemistry Lab. 

For primary bibliographic entry see Field 5B. 
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SORPTION OF NAPROPAMIDE ON CLAY 
AND SOIL IN THE PRESENCE OF DIS- 
SOLVED ORGANIC MATTER. 

National Taiwan Univ., Taipei. Dept. of Agricul- 
tural Chemistry. 

For primary bibliographic entry see Field SB. 
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Nigeria Univ., Nsukka. Dept. of Soil Science. 

For primary bibliographic entry see Field SE. 
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VARIABILITY AND DYNAMICS OF LEACH- 
ING OF THE FLYSCH CARPATHIAN SLOPE. 
Polish Academy of Sciences, Krakow. Inst. of 
Geography and Spatial Organization. 

A. Welc. 
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The mechanism, dynamics and variability of leach- 
ing caused by water circulation within the various 
flysch slopes in the Polish Carpathian Mountains 
was investigated using two slopes as examples. 
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Leaching on the slopes built of Magura sandstones 
is less intensive than that on the slopes sculptured 
in limy sandstones and marly shales. In the case of 
the first slope, the salts were carried away mainly 
by groundwater circulating in deeper levels of the 
weathering covers and rocky substratum. In the 
second case, the majority of the salts were carried 
away by surface and shallow subsurface runoff. 
Therefore, lithological differentiation of the flysch 
affected the water circulation pattern and leaching 
of the slopes. Differentiated climatological condi- 
tions during one year resulted in patterns and 
intensities characteristic for a given condition of 
leaching of the slopes. Irregular influences of the 
oceanic and continental climates in this part of 
Europe cause the leaching to prevail in summer in 
certain years and in winter in others. Studies last- 
ing several years indicated that leaching of slopes 
prevailed in the winter period with particular in- 
tensification of the process in January and March. 
Despite the long-lasting periods of leaching of the 
slope covers in some years, short periods usually 
decide the magnitude of leaching. (Author’s ab- 


stract) 
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HUMUS FORM DEVELOPMENT AND HILLS- 
LOPE RUNOFF, AND THE EFFECT OF FIRE 
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Amsterdam Univ. (Netherlands). Lab. for Physical 
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Study of a series of plots on acid to intermediate 
rocks under well preserved mediterranean type 
forests in northeast Spain showed that soils have 
well developed mor or moder type humus forms. 
Mor type humus forms were observed in soils with 
a shallow lithic contact or an abrupt textural 
change, and consist of an ectorganic layer (L, Fq, 
H) abruptly overlying a generally water repellant 
Ae or E horizon. Moder type humus forms, with a 
gradual transition between ectorganic layer (L, Fa 
and Ah horizon), were found in soils with more 
favorable rooting and soil moisture conditions, in- 
dicating that these conditions have a strong control 
over humus development. Quantities of organic 
matter (ectorganic layer and Ah/Ae) ranged from 
about 5 kg/sq m in mor to about 10 kg/sp m in 
moder humus forms, the difference being due to 
the presence of a well-developed Ah horizon in the 
latter. Rainfall simulator experiments showed that 
slopes with more type humus forms are likely to 
produce hillslopes runoff during summer rain 
storms in spite of the relatively high storage capac- 
ity of the ectorganic layer. This is due to the 
hydrophobicity of the mineral top soil (if dry), 
which hampers infiltration. Furthermore, during 
the wet season the soils commonly have a perched 
water table, inducing saturated overland flow. 
Slopes with moder type humus forms, on the con- 
trary, are very unlikely to produce any hillslope 
runoff, because of the high storage and infiltration 
capacity of the soils. (Author’s abstract) 
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The physicochemical properties of soils, which 
determine how readily the soils wet, were shown 


to vary significantly in mountain soils collected at 
six sites in southern British Columbia, even within 
individual profiles. The results of water drop pene- 
tration time were used to classify samples using a 
very simple scheme which is based upon the cur- 
rent understanding of the possible physicochemical 
interactions between soil surfaces, water, and soil 
air. In all cases where the samples were collected 
at sites in the subalpine-alpine ecotone, a layer 
which either wets reluctantly or is water-repellant 
exists at or near the surface of the profile. These 
layers occur only where there is evidence for 
accumulation of organic matter, and are usually no 
more than a few centimeters thick. At the one site 
which was below the alpine-subalpine ecotone, the 
soils wet readily throughout the profile. These 
results suggest that the type of organic matter 
which accumulates in soils of the alpine-subalpine 
ecotone of southern British Columbia either limits 
the affinity of soils for water or renders the soil 
water-repellant. (Author’s abstract) 
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For a number of applied geomorphological and 
hydrological problems, the prediction of hillslope 
soil water conditions from restricted data is fre- 
quently required. Physically based distributed 
models of catchment hydrology are currently re- 
garded as too cumbersome to meet these require- 
ments either operationally or in a standard re- 
search context. A simple lumped sequential flow 
forecasting model is applied to a 0.73 sq km catch- 
ment. The catchment selected for modeling was 
located at Winford, near Bristol, England. Parame- 
terization of the model was undertaken using the 
following data sources: 193 days of daily precipita- 
tion, air temperature, soil moisture, and discharge 
data. The hillslope sectors, into which the catch- 
ment is subdivided, are represented by their mean 
slope —_ and are assumed rectangular in plan. 
Each hillslope sector has its own maximum water 
storage. The governing equations of subsurface, 
overland, and channel flow utilize Darcy’s equa- 
tion, Manning’s equation, and the continuity equa- 
tion. If field permeability is available, there is sig- 
nificant potential for the scheme to estimate the 
mean soil water storage in catchment segments. In 
addition, the model provides reliable river flow 
forecasting. Further, more extensive trials of the 
model are needed on catchments with differing 
topography to compare with the preliminary re- 
sults reported here. (Author’s abstract) 
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A dynamic model of soil sealing, based on an 
extension of a previous model that considers the 
seal as a non-uniform layer, and the rainfall kinetic 
energy as the rain property dominating the sealing 
process is presented. The model was applied in the 
case of two soils, sandy loam and eam under 


saturated conditions, using an inverse procedure 
for its calibration. The validity of the theoretical 
model was examined for each soil by results of an 
infiltration test carried out under rainfall and flow 
boundary conditions different from those related to 
the data used for the model calibration. Very good 
agreement was found between the observed and 
the predicted infiltration curves in the case of 
sandy loam, but not as good in the case of loam 
soil. The error that may occur when using cumula- 
tive rainfall instead of rainfall kinetic energy as the 
independent variable of the soil sealing model was 
analyzed under varying conditions. In cases where 
the rainfall kinetic energy per unit mass is a con- 
stant, independent of the rainfall intensity, the use 
of the cumulative rainfall is equivalent to the use of 
the rainfall kinetic energy. However, rainfall 
events often include long rainfall of low intensity 
and short time intervals of high rainfall intensity, 
with the kinetic energy per unit mass varying 
considerably during a single rainfall event. In such 
a case, the use of the cumulative rainfall as the 
model variable may lead to considerable error. 
Applying the calibrated model for the sandy loam 
and characteristics of simulated and natural rain- 
fall, the error associated with the use of the cumu- 
lative rainfall was found to lead to a large error in 
calculation of the infiltration rate during the seal- 
ing process. (Author’s abstract) 
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The temporal variability of soil wetness and its 
interactions with the atmosphere were studied 
using a general circulation model of the atmos- 
phere, in which zonally uniform clouds are pre- 
scribed as a function of latitude and height; carbon 
dioxide is constant everywhere; the diurnal cycle is 
omitted but the seasonal cycle is included; the 
geographical and seasonal distribution of sea sur- 
face temperature and sea ice are prescribed; and 
precipitation is predicted whenever the relative 
humidity exceeds 100%. Time series of soil wet- 
ness computed by the model contain substantial 
amounts of variance at low frequencies, suggesting 
that interactions between soil moisture and the 
atmosphere have the potential to make substantial 
contributions to low frequency atmospheric varia- 
bility. Long time-scale anomalies of soil moisture 
resemble the red noise response of the soil layer to 
white noise rainfall forcing. The temporal variabili- 
ty of soil moisture depends upon potential climatic 
values of evaporation and precipitation. (Brunone- 
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ON SOIL WATER CONTENT AND SOIL 
PROPERTIES IN THE SUDAN SAVANNAH OF 
BURKINA FASO. 

Semi-Arid Food Grain Research and Development 
Office, Ouagadougou (Burkina Faso). 

For primary bibliographic entry see Field 3F. 
W91-01330 


ZINC IN POOR SANDY SOILS AND ASSOCI- 
ATED GROUNDWATER. A CASE STUDY. 
Amsterdam Univ. (Netherlands). Landscape and 
Environmental Research Group. 


For primary bibliographic entry see Field 5B. 
W91-01450 


BASIC MODEL OF WATER- AND GAS-FLOW 
THROUGH SMECTITE CLAY BUFFERS. 

Clay Technology A.B., Lund (Sweden). Ideon Re- 
search Center. 

R. Pusch, and H. Hokmark. 

Engineering Geology EGGOAO, Vol. 28, No. 3/ 
4, p 379-389, 1990. 9 fig, 8 tab, 6 ref. 


Descriptors: *Bentonite, *Clay minerals, *Clays, 
*Hazardous waste disposal, *Liners, *Radioactive 
waste disposal, *Smectite, *Soil physical proper- 
ties, *Soil porosity, *Void space, Gels, Geohydro- 
logy, Hydration, Hydraulic properties, Interstitial 
water, Montmorillonite, Permeability, Sodium, 
Soil density, Soil water, Sweden. 


A large number of voids combine to form natural 
passageways for water or gas in soft rather than in 
very dense smectite clays. The very dense artifi- 
cially-produced sodium (Na) montmorillonite clay 
materials used for isolating purposes in Swedish 
repositories for radioactive wastes have micros- 
tructural features formed by the initial arrange- 
ment of bentonite grains that are compressed to 
yield elements of highly compacted bentonite. 
Canister embedment of highly compacted Na ben- 
tonite forms a low-permeable medium of signifi- 
cant —— both macroscopically and mi- 
croscopically. However, despite the fact that a 
large part of the pore water is in interlamellar 
positions and not mobile by ordinary hydraulic 
gradients, there are still a number of pore passages 
that let water and gas through even at very hi 
bulk densities. A microstructural model of artificial 
Na montmorillonite clay was examined. A study of 
this model indicates that the microstructure of 
‘artificial’ Na montmorillonite clay, formed from 
bentonite powder grains, controls all the relevant 
transport mechanisms. The key feature of the 
model is that the dense grains constitute a basic 
network with continuous ‘external’ voids of vary- 
ing size. At hydration of the system under confined 
conditions the grains expand and reduce the poros- 
ity, and the remaining voids become filled by soft 
clay gels that emanate from the dense grains. The 
density of these gels is a function of the void size; 
there is a significant variation in hydraulic and gas 
conductivities as well as in ion diffusivity over a 
cross-section of the clay. (Fish-PTT) 
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Substantial progress has been made in describing 
the process of water and solute transport in the 
unsaturated zone by means of mathematical and 
conceptual models, and by column displacement 
experiments. Unfortunately, field studies, which 
are of critical importance for understanding natural 
transport processes in the unsaturated zone, are 
still relatively rare, possibly due to the methodo- 


logical difficulties of tracing water and solute 
transport. One of the methods for conducting in 
situ field measurements is by using environmental 
isotopes as tracers, such as tritium. The tritium 
dating method was applied in order to describe the 
water flow mechanism in a natural field that has 
been irrigated by saline sodic waters and reclaimed 
by extensive gypsum application. Sediment sam- 
ples were obtained from boreholes down to ap- 
proximately 20 m in a gypsum-treated, saline water 
irrigated soil, and from nearby uncultivated fields 
at two locations. Measurements of tritium concen- 
trations in the soil solution enabled the determina- 
tion of two types of flow in the unsaturated zone: 
fast and slow. The slow component, the ‘piston- 
flow type’ in the sandy loess section of the first 
location had a vertical velocity of 0.16m/a, and in 
the clayey loess section of the second location had 
a vertical velocity of 0.23 m/a. The faster compo- 
nent typically transported the solution through 
fractures and other preferred paths. The percent- 
age of the slow component was 40% in the sandy 
and 60% in the clayey loess. A previous prediction 
of delayed transport of salts was verified and is 
related to the interaction between chemical com- 
position of irrigation water and the agrotechnical 
egos ony gypsum application. (Fish-PTT) 
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Journal of Soil Science JSSCAH, Vol. 41, No. 2, p 
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There is a long standing interest in simplified anal- 
yses of soil water movement to drains as a function 
of rainfall and soil hydraulic properties. An analy- 
sis has been developed which allows transient mole 
drain flow, surface runoff and water table depth to 
be computed, given measured or assumed values 
for rainfall, evaporation, deep percolation, mole 
drain spacing and depth, surface detention, the 
drainage coefficient, and the saturated hydraulic 
conductivity, total porosity and macroporosity of 
the topsoil and subsoil. The Dupuit-Forchheimer 
flow below the water table, and the vertical hy- 
draulic potential equilibrium above the water table 
are assumed. The analysis was successfully tested 
by simulating the hydrographs for three contrast- 
ing rainfall events in New Zealand in 1988. The 6 
October rainfall event was short and intense. The 
29 June event had a lower maximum intensity and 
extended over a longer period. The 24 July rainfall 
event was unusually large and intense. Of note are 
the high maximum drain flow rates, and the rapid 
response of the drainage flow to changes in rainfall 
intensity. Only during this large rainfall event did a 
quasi-steady state occur, with drain flow approxi- 
mately equal to rainfall intensity. The peak flow 
rates indicate how effective preferential flow can 
be in moving water to mole drains in fine-textured 
soils. The prediction of somewhat earlier than ob- 
served initial responses in drain flow to rain is 
probably due to the assumption of instantaneous 
vertical hydraulic potential equilibrium in the soil. 
This approach for modeling the behavior of mole 
drains is easy to use, and needs only readily obtain- 
able soil physical and weather data as inputs. (Fish- 
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Experimental measurements and theoretical pre- 
dictions of transient moisture conditions have been 
pons ed for a sandy soil approaching hydrostatic 
ibrium in a centrifu; trifogal field. Starting near 
pena ay samples were centrifuged at constant 
speed with a constant suction at the outflow 
boundary. Water flowed freely out of the sample 
through a porous plate. Step increases in centrifuge 
speed produced transient moisture conditions suita- 
ble for comparison between experiment and 
theory. Measurements of electrical conductivity by 
a direct contact four-electrode technique indicated 
the water content according to a calibration based 
on known moisture conditions at various equilibri- 
um states. A specially modified centrifuge permit- 
ted electrical measurements during centrifugation. 
For comparison, the transient water contents were 
computed by a finite-difference solution of Rich- 
ards’ equation (modified by replacing gravitational 
with centrifugal potential), using soil characteris- 
tics measured previously by steady state tech- 
niques. The time dependence of water content 
changes, used as the basis for comparison between 
experiment and theory, shows agreement which is 
reasonable given the degree of uncertainty of the 
measurements. The experiment confirms, within a 
factor of 4, the validity of Richards’ equation for 
moisture conditions as dry as 25% of saturation, 
over a hydraulic conductivity range of 5 x 10 to 
the minus 11th power to 1 x 10 to the minus 8th 
power m/s, and in a centrifugal field up to about 
200 g. (Author’s abstract) 
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The inverse method of solving the nonlinear diffu- 
sion equation was extended to give the two leading 
terms of the infiltration series solution of the non- 
linear Fokker-Planck equation of unsaturated flow. 
The method was used, together with a new inte- 
gral result for the ratio A/K1, to investigate the 
physical determinants of A/K1. K1 is the saturated 
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conductivity, and A the second coefficient of the 
two-term infiltration equation i = St(1/2) + At. 
The relatively superficial direct effect of the initial 
moisture content 0o (important only when 0o is 
very large) was separated from the more compli- 
cated effect, dependent both on soil texture and on 
Oo, of the shapes of the diffusivity D and the 
conductivity derivative dK/d0. Normalized first 
moments of these functions measure the steepness 
of their variation. The full range of combinations 
of shapes of D and dK/d0 from essentially flat to 
essentially infinite steep was examined. For soils 
with Ko/k1 negligibly small, A/K1 lies in the 
range 0 to 2/3. The dominant physical effect is that 
A/K1 decreases monotonically as dK/d0 increases 
in steepness. On the other hand, A/K1 increases 
(relatively slowly) with the steepness of D. (Au- 
thor’s abstract) 
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Approximate analytical solutions were derived for 
the transport of reactive solutes during unsteady 
flow of water in unsaturated porous media. The 
solutions apply to solutes that undergo adsorption 
reactions including ion exchange, specific adsorp- 
tion, or negative adsorption (anion exclusion). No 
particular form of adsorption or exchange equation 
was assumed, and solutions were developed for 
both unfavorable (concave upward) and favorable 
(convex upward) isotherms, as well as for multisite 
isotherms. The main approximations that were as- 
sumed in deriving the solutions are (1) that local 
chemical and physical equilibrium is attained rapid- 
ly relative to the time scale for transport, (2) that 
the reaction takes place in a region of constant 
total charge concentration in both the solution and 
solid phases, (3) that the effects of dispersion and 
the shape of the adsorption isotherm may be treat- 
ed separately and then combined, and (4) that as 
has been assumed previously for unsteady flow of 
nonreactive solutes, the water content and pore 
water velocity may be treated as constant over the 
region of dispersion. The solutions were tested 
using experimental data for the transport of ex- 
changing cations during horizontal infiltration in 
laboratory columns. The solution for unfavorable 
isotherms was compared with data for sodium 
invading a calcium-dominated soil; that for multi- 
site isotherms, which combines the solutions for 
both favorable and unfavorable isotherms, was 
compared with data for potassium invading a calci- 
um-dominated soil. In both cases, good agreement 
was found between the measured distributions of 
solution and sorbed cations and those predicted 
using these solutions together with independently 
measured cation exchange isotherms. (Author’s ab- 
stract) 
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Hydraulic conductivity, Mathematical models, Sta- 
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A numerical experiment was designed to study the 
stochastic behavior of one-dimensional transient 
unsaturated flow in a Monte Carlo setting. Soil 
hydraulic properties, log-saturated hydraulic con- 
ductivity (In K sub s), pore size distribution param- 
eter( alpha), and the specific water capacity (C) 
were assumed to be statistically homogeneous 
random fields described by exponential correlation 
functions with identical correlation lengths. Fifty 
realizations of each soil hydraulic property, with 
statistical properties obtained from a field experi- 
ment, were generated by using a nearest-neighbor 
model. Numerical solutions of the one-dimensional 
flow equation are used repeatedly to obtain realiza- 
tions of soil water pressure head and flux corre- 
sponding to the realizations of In K sub s, alpha, 
and C. The dependence of the pressure head and 
flux on the statistical properties of In K sub s, 
alpha, and C and the magnitude of the hydraulic 
head gradient prevailing at the lower boundary 
were investigated. In addition, results of Monte 
Carlo analysis and spectral perturbation analyses 
were compared with field observations. The great- 
est variability of the soil water pressure head and 
flux were observed when soil hydraulic properties 
are uncorrelated and have large variances and inte- 
gral scales and when G at the lower boundary is 
unity. The Monte Carlo and spectral perturbation 
analyses tend to agree reasonably well for the flow 
domains in which ergodicity of local soil hydraulic 
properties is assured. Results of the Monte Carlo 
and spectral perturbation analyses are also support- 
ed by field observations. (Author’s abstract) 
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Although extensive work has evaluated plant re- 
sponse to season of defoliation, few studies have 
evaluated the influence of season of defoliation on 
soil water depletion, amount of regrowth, and total 
seasonal biomass production. This 5-year study 
evaluated the effect of clipping date and yearly 
climatic variation on soil water depletion, amount 
of regrowth, and total seasonal forage production. 
Timing of clipping significantly affected soil water 
depletion patterns. Clipping at the early vegetative 
phase had little effect on soil water potential unless 
soil water potentials were below 0.03 MPa. In mid- 
June soils beneath plants defoliated during the boot 
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stage were consistently wetter than soils beneath 
undefoliated plants. However, total seasonal soil 
water depletion was usually similar among treat- 
ments by the end of the growing season. Phenolo- 
gy and the amount of standing crop present when 
defoliation occurred were significantly correlated 
with regrowth. Date of defoliation also significant- 
ly affected total production in wet years. Total 
seasonal foliage production on plots clipped during 
the boot stage was generally lower than on plots 
clipped during the vegetative or late flowering 
stages of development. (Author’s abstract) 
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The cause of soil salinization in a 21-ha area of 
gently rolling topography in Alberta was investi- 
gated. The geology of the basin consists of lenticu- 
lar Cretaceous sediments overlain by tills and la- 
custrine deposits. Interpretation of vertical hydrau- 
lic-head data showed that regional discharge of 
groundwater from bedrock is not a cause of salini- 
zation in the study area. Results of stream function 
modeling suggested that most of the water causing 
salinization is not derived from local topographic 
highs. Modeling results also suggested that the 
direction of groundwater flow throughout the area 
is vertically downward through unconsolidated 
Quaternary deposits and into bedrock. Tritium 
analyses of pore water distilled from core samples 
confirmed that the groundwater causing saliniza- 
tion was not derived from the local topographic 
highs, nor from the deeper geologic deposits. Hy- 
drograph analysis indicated that the salinization 
was derived from evaporation from seasonally 
high water tables caused by ponded surface water 
and spring snowmelt in localized depressional 
areas. (See also W90-09139) (Author’s abstract) 
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Soil and water are two basic resources necessary to 
human existence. Soil erosion strips the top soil 
away from the ground surface and depletes the 
productivity of the land. The transported sediment 
fills the reservoirs and accumulates in the water- 
ways, which shortens the life of reservoirs and is 
the major cause of downstream flooding problems. 
Nutrients, organic matter, pesticides and insecti- 
cides carried by the sediments are the primary 
sources of water pollution from agricultural lands. 





A soil loss prediction model is a useful tool to 
identify erosion hazard sites and is a time saving 
substitute for the field measurements. Soil loss esti- 
mation and prediction is an integral part of a well 
organized soil erosion control program. The pur- 
pose of this research was to combine an infiltration 
model for tilled soils with an existing soil loss 
model for soil loss prediction on tilled soils. Hor- 
ton’s model was shown to be adequate to describe 
the infiltration process on bare tilled soil where the 
development of a surface seal is the mechanism to 
determine surface runoff. The Green-Ampt infiltra- 
tion model was shown to be adequate to describe 
the infiltration process on well protected tilled 
Vienna loam. For the partially protected tilled soil 
plots, neither of the two infiltration models pro- 
vides good performance. The sediment loading 
ratio was shown to be a useful parameter in soil 
loss prediction. The product of the sediment load- 
ing ratio and the calculated runoff from the infil- 
tration models is the predicted soil loss. (USGS) 
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Permeable and impermeable pieces representing 
soil residue were placed on the soil and the plots 
were exposed to a sprinkling infiltrometer. Both 
surface cover treatments increased infiltration rates 
compared to bare soil. The soil under the central 
portion of the permeable cover had higher infiltra- 
tion rates than under the impermeable cover. 


(USGS) 
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Process simulation models are needed to make use 
of static soil survey data to predict crop perform- 
ance. One critical link in this chain, the supply of 
water by the soil to meet the transpirational 
demand of crops, has been modelled on the as- 
sumption that water supply is directly related to 
soil water potential. Field testing of this simple 
model shows a close correlation between predicted 
and measured supply of water over a range of 
crops and soils grouped according to their soil 
water release characteristics. Crop water use and 
soil water-induced stress can be predicted by a 
demand-supply model based on: water demand es- 
timated from Penman evapotranspiration and K 
sub c values for the crop; allocation of this demand 
through the soil profile according to the activity of 
the root system; water release by the soil accord- 
ing to soil water potential (the model requires soil 
water release curves for the topsoil and subsoil or 
classification of soils into hydrological families de- 
fined by their soil water release characteristics); 
and estimates of effective rainfall and upward flux 
of water from below the root zone. (Author’s 
abstract) 
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Most soils exposed to rainfall are subjected to 
physical and chemical processes which change 
their properties at the vicinity of the soil surface. 
This phenomenon, called soil seal, can be harmful 
to agriculture. It decreases the infiltration rate, 
reduces the available water at the root zone, in- 
creases runoff and soil erosion and affects seedling 
and plant growth. This review explains the defini- 
tion of rainfall induced soil seal, the mechanisms 
involved in its formation, its properties, and its role 
in shaping the soil water regime. The review con- 
cludes: (1) no universal seal, such as skin 0.1 mm, 
can accurately represent a real seal layer, (2) seal 
properties depend on both rainfall and soil proper- 
ties. (3) soil sealing depends on initial and bounda- 
ry conditions. (4) the infiltration rate is determined 
by the state and properties of the seal layer, as well 
as the undisturbed subsoil subjected to the particu- 
lar boundary conditions; and (5) the physical iden- 
tity of soil seal cannot be fully represented by 
visible parameters, even with the aid of micro- 
scopes or scanning electron microscopy. (See also 
W91-01873) (Stoehr-PTT) 
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A conceptual model is proposed in which the 
saturated soil seal (crust) properties are derived on 
the basis of physical concepts estimated empirical- 
ly. The reduced hydraulic conductivity of the soil 
surface is attributed to its decreased porosity and 
increased ineffective water content. The character- 
istics of the modeled soil seal were examined using 
data of sandy loam and loam (loess) soils. An 
inverse approach was applied for calibration using 
infiltration rate data. The results indicate that the 
importance of the 0.1 mm compact clay and silt 
seal layer (the skin) has been overestimated. The 
sealing of bare soils formed under high-energy 
rainfall cannot be attributed to the skin. The sug- 
gested theory allows the seal properties, including 
its thickness and hydraulic conductivity, to vary 
with respect to rain and soil properties as well as 
the flow boundary conditions. Seal thickness, hy- 
draulic conductivity and conductance were calcu- 
lated as a function of the driving hydraulic head 
for the two soils. The sandy loam had a thicker 
sealing layer with a higher hydraulic conductivity 
and sensitivity to flow conditions than the loam. 
While the hydraulic conductance of the loam seal 
decreased slowly as a function of the hydraulic 
gradient, the conductance of the sandy loam soil 
dropped sharply with an increase in the hydraulic 
gradient, and reached a lower value than that of 
the loam for large gradients. (See also W91-01872) 
(Author’s abstract) 
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Thirteen saline lakes in Alberta were studied to 
test the hypothesis that Mo availability influences 
the abundance of planktonic, N-fixing cyanobac- 
teria in saline ecosystems. Earlier work in oxic 
seawater showed that the availability of Mo is 
controlled in part by the ratio of sulfate to Mo 
because sulfate inhibits the assimilation of molyb- 
date. The sulfate:Mo ratio in seawater is very high 
relative to most freshwater lakes, a finding that is 
consistent with the scarcity of planktonic, N-fixing 
cyanobacteria in coastal marine ecosystems. This 
ratio is constant in seawater; however, limiting a 
test of this hypothesis in marine systems. The Al- 
berta salt lakes provide a more robust test in saline 
systems. The ratio of sulfate to Mo within any 
given saline lake was relatively constant over a 
summer season, but the ratio between lakes varied 
and ranged from values typical of freshwater lakes 
to values higher than in seawater. N-fixing cyano- 
bacteria are significant fractions of the plankton in 
six of the 13 lakes studied and are rare or absent in 
the others. The sulfate:Mo ratio was a strong pre- 
dictor of the abundance of planktonic, N-fixing 
cyanobacteria. However, sulfate or Mo concentra- 
tions alone were not. This finding is consistent 
with the hypothesis that sulfate can control Mo 
availability in oxic waters. Phosphorus concentra- 
tions, and the ratio of N to P, were not good 
predictors of the abundance of N-fixing cyanobac- 
teria in these saline lakes although they often are in 
freshwater lakes. The differences between predic- 
tions from a freshwater, P regression model and 
actual abundances of N-fixing cyanobacteria in the 
saline lakes were best explained by the sulfate:Mo 
ratio. (Author’s abstract) 
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GROWTH AND VOLTINISM OF LOTIC 
MIDGE LARVAE: PATTERNS ACROSS AN AP- 
PALACHIAN MOUNTAIN BASIN. 

Georgia Univ., Athens. Dept. of Entomology. 

A. D. Huryn. 

Limnology and Oceanography LIOCAH, Vol. 35, 
No. 2, p 339-351, March 1990. 6 fig, 6 tab, 36 ref. 
NSF Grants BSR 85-16497 and BSR 85-14328. 


Descriptors: *Appalachian Mountains, *Aquatic 
insects, *Midges, *Stream biota, *Temperature ef- 
fects, Larvae, Life cycles, Regression analysis, 
Seasonal variation. 


The influence of thermal regime upon community- 
level growth rates and voltinism was estimated for 
larval Chironomidae inhabiting litter accumula- 
tions in four streams located in an Appalachian 
Mountain basin. Groups of larvae were confined in 
growth chambers and incubated in situ at time 
intervals representing the observed range of annual 
thermal variation. Estimates of daily growth rates 
(g) were derived from change in average length 
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over the incubation period. Using multiple regres- 
sion, temperature and larval size were found to 
have significant positive and negative effects on g, 
respectively. Equations derived for each stream 
described a substantial proportion of the variance 
among observed g values (R(2) = 0.71-0.82) but 
did not differ significantly. Therefore, the data 
from all streams were combined to derive a single 
general equation which, along with larval size 
distribution, biomass, and temperature data, was 
used to model the variation in annual biomass 
turnover (G) and hypothetical size-dependent vol- 
tinism among the study streams. Size distribution 
of larvae did not differ significantly among streams 
and variation in G (range = 12.8-18.6) was attrib- 
uted primarily to variation in thermal regime. Dif- 
ferences in voltinism were predicted to be minor, 
but were closely dependent on both terminal size 
of larvae and thermal regime. The model provides 
evidence that spatial variation of G on the order of 
31% can be expected for midge communities 
within a < 30 square km area of this Appalachian 
Mountain basin. (Author’s abstract) 

W91-01038 


FLUXES AND TRANSFORMATION OF 
AQUATIC PIGMENTS IN LAKE MENDOTA, 
WISCONSIN. 


Wisconsin Univ.-Madison. Water Chemistry Pro- 


fp P. Hurley, and D. E. Armstrong. 

Limnology and Oceanography LIOCAH, Vol. 35, 
No. 2, p 384-398, March 1990. 6 fig, 4 tab, 46 ref. 
NSF Grants DEB 80-12313 and EAR 88-16561. 


*Carotenoids, *Chlorophyll, *Lake 
sediments, *Limnology, *Pigments, *Sediment 
chemistry, *Sedimentation, *Suspended solids, 
*Wisconsin, Chemical analysis, Microbial degrada- 
tion, Seasonal variation, Suspended sediments. 


Descriptors: 


Concentrations and fluxes of chlorophyll and ca- 
rotenoid pigments were measured in suspended 
and settling particulate matter and in surface sedi- 
ments in Lake Mendota. Flux comparisons were 
used to calculate the extent of alteration or degra- 
dation within the water column and at the sedi- 
ment surface. Losses within the water column for 
specific time intervals ranged from almost negligi- 
ble for diatoxanthin to 96% for peridinin. The 
extent of loss was influenced by pigment type and 
transport process. Surface sediment diagenesis in 
Lake Mendota resulted in differential degradation 
rates among chlorophyll and carotenoid constitu- 
ents. Deposition of pheophorbide a, a grazing indi- 
cator, was most important during late spring, as 
zooplankton populations increased and chlorophyll 
levels in the water column dropped below 1 nmol/ 
liter. The ability to trace the magnitude of this 
annual event through the sedimentary record was 
obscured by selective degradation of pheophorbide 
relative to chlorophyll and pheophytin. Similarly, 
carotenoid composition was dramatically altered 
both within the water column and at the sediment 
surface. Fucoxanthin and peridinin, major water 
column carotenoids, were degraded extensively 
before incorporation in the sediments. (Author’s 
abstract) 

W91-01041 


MECHANISM FOR THE HYDROGEN os 
FIDE-INDUCED GROWTH LIMITATION IN 
WETLAND MACROPHYTES. 

Louisiana State Univ., Baton Rouge. Center for 
Wetland Resources. 

M. S. Koch, I. A. Mendelssohn, and K. L. McKee. 
Limnology and Oceanography LIOCAH, Vol. 35, 
No. 2, p 399-408, March 1990. 1 fig, 2 tab, 53 ref. 


Descriptors: *Hydrogen sulfide, *Limnology, 
*Macrophytes, *Marshes, *Wetlands, Adenosine 
triphosphate, Anoxic conditions, Enzymes, Fer- 
mentation, Marsh plants, Metabolism, Nitrogen 
cycle, Phytotoxicity, Plant growth, Respiration. 


Hydrogen sulfide, a phytotoxin that often accumu- 
lates in anoxic marine and freshwater marsh soils, 
suppressed the activity of alcohol dehydrogenase 
(ADH), then enzyme that catalyzes the terminal 
step in alcoholic fermentation, in the roots of two 
wetland macrophytes. This inhibition of root ADH 


activity with increasing sulfide concentration was 
associated with decreases in root total adenine 
nucleotide pool (ATP + ADP + AMP), the 
adenylate energy charge ratio (AEC), nitrogen 
uptake (percent recovery of 15SNH4(+) as N) and 
growth (leaf elongation). These responses were 
species-specific with a greater negative impact in 
the freshwater marsh species that naturally inhabit 
low-sulfide environments. These findings lend sup- 
port to the hypotheses that ADH activity, as a 
measure of fermentative metabolism, is important 
in maintaining the root energy status of wetland 
plants under hypoxic-anoxic conditions; that there 
is a significant negative effect of H2S on the anoxic 
production of erergy in these roots; and that an 
important negative effect of H2S on plant growth 
is an inhibition of the energy-dependent process of 
N uptake. (Author’s abstract) 
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RAPID AMMONIUM CYCLING AND CON- 
CENTRATION-DEPENDENT PARTITIONING 
OF AMMONIUM AND PHOSPHATE: IMPLI- 
CATIONS FOR CARBON TRANSFER IN 
PLANKTONIC COMMUNITIES. 

Texas Univ. at Austin, Port Aransas. Port Aransas 
Marine Lab. 

C. A. Suttle, J. A. Fuhrman, and D. G. Capone. 
Limnology and ~~ phy LIOCAH, Vol. 35, 
No. 2, p 424-433, March 1990. 7 fig, 34 ref. NSF 
Grants OCE 84-10074, OCE 87-11132, OCE 84- 
17595, and OCE 85-15886. 


Descriptors: *Ammonium, *Estuaries, *Eutrophic 
lakes, *Limiting nutrients, *Limnology, *Nutrient 
cycling, *Organic carbon, *Phosphates, *Plankton, 
Marine environment, Nitrogen compounds, Nitro- 
gen cycle, Nutrients, Radioisotopes, Seasonal vari- 
ation, Size classes. 


A short-lived radioactive isotope of nitrogen (N13, 
half-life = 10 min) of very high specific activity 
(> 100 mCi/micromole) was used to study NH4+ 
uptake at near-ambient concentrations in natural 
planktonic communities. The turnover times of the 
dissolved NH4+ pool in Long Island Sound 
ranged from tens of hours between April and early 
June to a fraction of an hour between mid-June 
and late July. The NH4+ turnover time was also 
rapid in a nearby eutrophic lake. Up to 50% of the 
ambient NH4-+ flux into particulate material from 
Long Island Sound was attributable to organisms 
passing 1.0-micron polycarbonate filters. However, 
partitioning of NH4+ uptake among size classes 
was very concentration-dependent. A 0.5 micro- 
molar addition resulted in an increase in NH4+ 
uptake by the > 3 micron size class of from 33% 
to > 80% of the total. Similar results were ob- 
tained for phosphate uptake into particulate matter 
from the Sargasso Sea. Although <20% of the 
ambient phosphate uptake was into particles > 1 
micron, a 100 nanomolar pulse resulted in about 
50% of the uptake entering the > 1 micron frac- 
tion. Because slight increases in NH4+ and phos- 
phate concentration result in greater uptake by 
larger organisms with higher C:N and C:P ratios, 
distributing these nutrients in ‘patches’ of elevated 
concentration results in more C being transferred 
to higher level consumers. (Author’s abstract) 
W91-01043 


DISTRIBUTION OF LABILE DISSOLVED OR- 
GANIC CARBON IN LAKE MICHIGAN, 
National Oceanic and Atmospheric Administra- 
tion, Ann Arbor, MI. Great Lakes Environmental 
Research Lab. 

G. A. Laird, and D. Scavai. 

Limnology and Oceanography LIOCAH, Vol. 35, 
No. 2, p 443-447, March 1990. 3 fig, 1 tab, 20 ref. 


Descriptors: *Aquatic bacteria, *Carbon cycle, 
*Dissolved organic carbon, *Lake Michigan, 
*Limnology, *Nutrients, Lake stratification, Sea- 
sonal variation. 


Identifying primary sources of labile dissolved or- 
ganic carbon (LDOC) in pelagic systems has taken 
on new interest in light of recent evidence that a 
major portion of the C fixed via autotrophic pro- 
duction passes through heterotrophic bacteria and 
that much of the bacterial production is grazed. 
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This transfer of LDOC to primary consumers cap- 
tures C that might otherwise be lost. Bioassay- 
measured LDOC concentrations were compared in 
near-bottom and near-surface Lake Michigan 
water between April and October 1986. In five of 
seven experiments, the LDOC concentration was 
higher in near-bottom water. LDOC reached 
40.2% of the total DOC pool in the near-bottom 
water in late May and 13.8% in the near-surface 
water in early July. Concentration in near-bottom 
water was highest during early stratification; con- 
centration in surface water varied less but was 
highest in early July. The data suggest that an 
allochthonous source of labile organic C may be 
important. Annual buildup of LDOC in the deep 
regions, which becomes available to the surface 
waters during winter mixing, may not make as 
significant a contribution to the system as was 
previously believed. At least in spring, allochthon- 
ous sources focused by the spring thermal front 
movement may contribute significantly to the 
LDOC pool and may help account for some of the 
previously-noted imbalance between bacterial and 
phytoplankton production. (Author’s abstract) 
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ALGAL USE OF SEDIMENTARY PHOSPHO- 
RUS FROM AN AMAZON FLOODPLAIN 
LAKE: IMPLICATIONS FOR TOTAL PHOS- 
PHORUS ANALYSIS IN TURBID WATERS. 
California Univ., Santa Barbara. Dept. of Biologi- 
cal Sciences. 

D. L. Engler, and O. Sarnelle. 

Limnology and Oceanography LIOCAH, Vol. 35, 
No. 2, p 483-490, March 1990. 6 fig, 1 tab, 23 ref. 


Descriptors: *Algae, *Amazon River, *Lake sedi- 
ments, *Phosphorus, *Turbidity, Bioassay, Bioa- 
vailability, Cycling nutrients, Laboratory methods, 
Nutzients, Sediment analysis. 


Despite the potential influence of particulate- 
bound nutrients on the productivity of Amazon 
floodplain lakes, there is only one study addressing 
the thoavailability of particulate nutrients in this 
system. Chemical extraction techniques were cou- 
pled with a bioassay experiment to assess the types 
and amounts of bioavailable P present in the sedi- 
ments of an Amazon floodplain lake. Chemical 
forms of P and their availabilities to Selenastrum 
capricornutum were measured in sediments col- 
lected from Lago Calado, an Amazon floodplain 
lake. Postbioassay analysis confirmed that Selenas- 
trum used ca. 60-70% of the P in the NaOH- 
extracted fraction during a 9-d incubation. No evi- 
dence for algal use of Ca-bound P or organic P 
was found. Methodological comparisons revealed 
that persulfate digestion may not adequately recov- 
er algal-available particulate P in waters high in 
organic turbidity. An average of 26% of the algal- 
available P in Amazon River water was in particu- 
late form. —— 's abstract) 
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ABIOTIC TRANSFORMATIONS OF IRON 
AND PHOSPHATE IN HUMIC LAKE WATER 
REVEALED BY DOUBLE-ISOTOPE LABEL- 
ING AND GEL FILTRATION. 

Limnologisch Inst., Oosterzee (Netherlands). Tjeu- 
kemeer Lab. 

H. de Haan, R. I. Jones, and K. Salonen. 
Limnology and Oceanography LIOCAH, Vol. 35, 
No. 2, p 491-497, March 1990. 5 fig, 1 tab, 19 ref. 


Descriptors: *Chemical interactions, *Humic sub- 
stances, *Iron, *Lakes, *Limnology, *Phosphates, 
Chemical complexes, Chromatography, Filtration, 
Finland, Iron radioisotopes, Laboratory methods, 
Phosphorus radioisotopes. 


Abiotic transformations of Fe and phosphate in 
humic water from Finnish forest lakes were stud- 
ied by Sephadex G-100 gel filtration following 
incubation of filtered (0.2 microns) epilimnetic 
water samples to which both FessCl3-6H20 and 
P3204(-3) had been added. The simultaneous 
movement of Fe55 and P32 to higher molecular 
weight fractions (10,000-20,000 MW) depended on 
the presence of dissolved humic substances (DHS). 
In the absence of DHS almost all Fe55, probably 





as inorganic hydrolyzed iron particles, sorbed to 
the ap ry The binding of Fe55 by DHS was 
not ected by increasing the natural ionic 
strength (I = ca. .0003 M) by a factor of 100. In 
the absence of quasi-equilibrium between free and 
DHS-bound P3I04(. 3), the DHS-Fe-PO4(-3) com- 
plex readily released P3204(-3)-P. Compared to 
the P32 binding, Fe55 binding was rapid. More 
than 20% of the Fe had been bound after only 1 
min, whereas for labeled PO4{-3) this percentage 
was reached only after 24 h. (Author’s abstract) 
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VARIABILITY OF DIATOM CONCENTRA- 
TIONS AND ACCUMULATIO 

SEDIMENTS OF A SMALL LAKE BASIN. 
University Coll., London (England). Palaeoeco- 
logy Research Unit. 

N. J. Anderson. 

Limnology and Oceanography LIOCAH, Vol. 35, 
No. 2, p 497-508, March 1990. 7 fig, 4 tab, 36 ref. 


Descriptors: *Cores, *Diatoms, *Eutrophic lakes, 
*Lake sediments, *Limnology, Dating, Distribu- 
tion patterns, Fossils, Lead radioisotopes, Northern 
Ireland, Sediment analysis, Sedimentation. 


The use of fossil diatom assemblages to assist in 
reconstructing lake history and monitoring envi- 
ronmental change is a well-established procedure, 
however few studies have examined the variability 
of diatom assemblages in space and time. Diatom 
biostratigraphy was analyzed for 10 sediment cores 
covering a range of water depths in Lough 
Augher, Northern Ireland. Cores were zoned to 
permit correlation and transfer of a Pb210 chronol- 
ogy and calculation of diatom accumulation rates. 
There were clear differences in relative frequency 
of planktonic microfossils between littoral (< 6-m 
water depths) and profundal cores, but all cores 
gave a similar history of the eutrophication of the 
lake. Deep-water cores, however, provided a 
clearer and higher resolution record. Diatom con- 
centrations and percentages were horizontally non- 
uniform, contradicting the assumption that lake 
and sediment mixing creates homogeneous micro- 
fossil assemblages before deposition. Accumulation 
rates also showed considerable variation over time. 
Relative accumulation rates indicate that no single 
core accurately reflects the mean accumulation 
rate for the whole basin. Before 1900, diatoms 
were focused into deeper water, but after ca. 1940 
the pattern of diatom deposition and accumulation 
rates began to change. Redistribution of diatoms 
into the deepest part of the basin was reduced, 
perhaps due to reduced resuspension from the in- 
creasing influence of fringing macrophyte beds. 
(Author’s abstract) 
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GREIGITE AND THE MAGNETIC PROPER- 
TIES OF SEDIMENTS. 

Freshwater Biological Association, 
_ Windermere Lab. 


iia and Oceanography LIOCAH, Vol. 35, 
No. 2, p 509-520, March 1990. 7 fig, 1 tab, 29 ref. 


Ambleside 


Descriptors: *Eutrophic lakes, *Iron compounds, 
*Lake sediments, *Limnology, *Magnetic studies, 
*Paleolimnology, Chemical properties, Cores, 
England, Greigite, Lacustrine environment, Sedi- 
ment analysis, Sulfides. 


Measurements of the properties of magnetic miner- 
als in lacustrine sediments have been used on many 
occasions to obtain information about relative ac- 
cumulation rates in lakes and to study changes in 
erosion patterns in catchments. Data interpretation 
in such studies requires that an intensity extreme or 
direction change in one core is contemporary with 
a similar observation in another core. If magnetic 
minerals are formed in situ, this assumption could 
be invalid. X-ray diffraction s; — of freeze-dried 
sediments from a lake in the English Lake District 
positively identified the presence of greigite, a 
magnetic iron sulfide (Fe3S4) mineral. The sedi- 
ments also show considerable loss of magnetic 
intensity when wet samples are allowed to oxidize. 
Several hypotheses have been proposed elsewhere 
to explain the intensity loss, but an assessment of 


the evidence suggests that oxidation of greigite is 
responsible in these sediments. Data from several 
lakes and from laboratory experiments are used to 
deduce the environmental requirements for grei- 
gite formation. These conditions of high labile C 
concentrations, good sources of labile Fe and S, 
and an oscillating oxycline depth in the sediments 
were likely to be found only in monomictic or 
dimictic eutrophic lakes, estuaries, and salt marshes 
and are unlikely to be found in meromictic lakes, 
unstratified lakes, oligotrophic lakes, or deep-sea 
sediments. (Author’s abstract) 
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CONTRIBUTION OF ORGANIC ACIDS TO AL- 
KALINITY IN LAKES WITHIN 


THE MOUNT 
ST. HELENS BLAST ZONE. 
Washington Univ., Seattle. Coll. of Ocean and 
Fishery Sciences. 
R. C. Wissmar, D. M. McKnight, and C. N. Dahm. 
Limnology and Oceanography LIOCAH, Vol. 35, 
No. 2, p 535-542, March 1990. 3 fig, 4 tab, 27 ref. 
NSF Grants DEB 81-1307 and BSR 84-07429. U.S. 
Department of Agriculture Forest Service Agree- 
ment PNW-80-178. 


Descriptors: *Alkalinity, *Geochemistry, *Limnol- 
ogy, *Mount St Helens, *Mountain lakes, *Organic 
acids, *Volcanoes, Alkaline water, Carbonates, 
Chemical properties, Chlorides, Dissolved organic 
carbon, Fulvic acids, Sulfates. 


The volcanic eruption of Mount St. Helens in May 
1980 severely affected lakes in the surrounding 
blast zone. Existing and newly formed lakes had 
high total alkalinities (TA) and concentrations of 
dissolved organic carbon (DOC). In Spirit Lake, 
TA and DOC were 36 and 64 times pre-eruption 
values. Dissolved organic acids, primarily ionized 
fulvic acids and hydrophilic acids constituted 80- 
90% of the dissolved organic material. High TA 
values during 1980 and 1981 included two major 
components, carbonate (CA) and surplus alkalini- 
ty. A comparison of minimal estimates for organic 
acid alkalinity from ionized fulvic acids and hydro- 
philic acids with values of surplus showed that the 
dissociation of organic acids contributed between 
20 and 100% to alkalinity in 1980 and 1981. During 
1981, surplus alkalinity and organic acid alkalinities 
relative to TA declined while CA increased. This 
increase in CA reflected the influence of dilution 
of lake volumes with runoff waters and a major 
decrease in organic acids due to dilution and mi- 
crobial mineralization. CA appeared controlled by 
contributions of bicarbonate ions due to chemical 
weathering, possible anionic exchange and micro- 
bially mediated reactions. These reactions involv- 
ing organic acids in combination with the geo- 
chemical characteristics of the eruption (e.g. mod- 
erate sulfate and chloride concentrations and mas- 
sive loadings of inorganic and organic materials) 
led to well-buffered lakes that had a sizable pro- 
portion of the alkalinity being contributed by dis- 
sociated organic acids. (Author’s abstract) 
W91-01051 


PHYTOPLANKTON BIOMASS, PRODUCTION 
AND GROWTH LIMITATIONS ON THE 
HUANGHE (YELLOW RIVER) CONTINENTAL 
SHELF. 

Louisiana State Univ., Baton Rouge. Coastal Ecol- 
ogy and Fisheries Inst. 

For primary bibliographic entry see Field 2L. 
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CADMIUM CONCENTRATIONS OF CRUSTA- 
CEAN ZOOPLANKTON OF ACIDIFIED AND 
NONACIDIFIED CANADIAN SHIELD LAKES, 
Guelph Univ. (Ontario). Dept. of Zoology. 

For primary bibliographic entry see Field 5B. 
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MERCURY SPECIATION IN SURFACE 
FRESHWATER SYSTEMS IN CALIFORNIA 
AND OTHER AREAS. 

— Univ., Santa Cruz. Inst. of Marine Sci- 


Sore primary bibliographic entry see Field 2K. 
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ENVIRONMENTAL FACTORS AFFECTING 
THE PRODUCTION OF PEPTIDE TOXINS IN 
FLOATING SCUMS OF THE CYANOBACTER- 
TUM MICROCYSTIS AERUGINOSA IN A HY- 
PERTROPHIC AFRICAN RESERVOIR. 

Council for Scientific and Industrial Research, Pre- 
toria (South Africa). Div. of Water Technology. 
R. J. Wicks, and P. G. Thiel. 

Environmental Science and Technology 
ESTHAG, Vol. 24, No. 9, p 1413-1418, September 
1990. 3 fig, 2 tab, 45 ref. 


Descriptors: *Biological pollution, *Cyanophyta, 
*Eutrophication, ‘*Peptides, *South Africa, 
*Toxins, *Water — sources, Chemical anal- 
ysis, Chlorophyll a, Eutrophic lakes, Hartbee- 
spoort Dam, Hydrogen ion concentration, Liquid 
chromatography, Oxygen, Pollutant identification, 
Primary productivity, Reservoirs, Seasonai varia- 
tion, Solar radiation, Water temperature. 


The presence of six cyclic, heptapeptide toxins in 
floating scums of Microcystis aeruginosa in Hart- 
beespoort Dam, South Africa, was monitored over 
2.5 years. Separation of the six peptide toxins was 
achieved by reverse phase high pressure liquid 
chromatography. The six toxins were either not 
detectable or in very low concentrations during 
the summer. Combined concentrations of four of 
the toxins ranged from 5 to 415 micrograms/gram 
of dry scum and were strongly and positively 
correlated to primary production per unit of chlo- 
rophyll-a, solar radiation, surface water tempera- 
ture, pH, and percent oxygen saturation (r=0.52- 
0.67, n=16-20, p<0.001) and weakly, negatively 
correlated to surface chlorophyll-a and pon corond 
phate concentrations (r = -0.33, n = 16-20, p 
<0.05). No strong relationships were found be- 
tween total toxin concentrations in scum samples 
and surface water organic and inorganic nutrient 
concentrations. The data from the subtropical res- 
ervoir indicated that the specific rate of photosyn- 
thesis of M. aeruginosa together with several envi- 
ronmental factors is closely coupled to the concen- 
trations of peptide toxins in this cyanobacterium. 
(Author’s abstract) 

W91-01065 


SEASONAL VARIATIONS OF POPULATION 
CTIVITY 


DENSITY AND A OF SULFATE-RE- 
DUCING BACTERIA IN OFFSHORE AND 
REED SEDIMENTS OF A HYPERTROPHIC 
FRESHWATER LAKE. 

Tokyo Metropolitan Univ. (Japan). Dept. of Biol- 


ogy. 

M. Fukui, and S. Takii. 

Japanese Journal of Limnology RIZAAU, Vol. 51, 
No. 2, p 63-71, April 1990. 8 fig, 1 tab, 22 ref. 


Descriptors: *Eutrophic lakes, *Lake Teganuma, 
*Lake sediments, *Limnology, *Population densi- 
ty, *Seasonal variation, *Sulfur bacteria, Japan, 
Reeds, Sulfates, Water temperature. 


Seasonal variations in population density of sulfate- 
reducing bacteria (SRB) and sulfate reduction rates 
were examined for sediments of an offshore and 
reed site of Lake Teganuma (freshwater, hyper- 
trophic), Chiba Prefecture, Japan. The numbers of 
SRB (colony forming units/ml) in the surface sedi- 
ments (0-2 cm) were at a level of 100,000 at the 
reed site and a level of 10,000 at the offshore one, 
and they remained relatively constant throughout 
the year. The activities at both sites increased from 
summer to autumn, and the reed sediments showed 
higher activities (1.08-16.6 times) than the offshore 
ones in this period; the maximum rates (September) 
(nmol/ml/day) in the offshore and reed sediments 
were 290 in the 0-3 cm layer and 1990 in the 3-6 
cm layer. In situ temperature may have greatly 
affected sulfate reduction. (Author’s abstract) 
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IMPORTANCE OF NATURAL PROCESSES IN 
UNDERSTANDING ECOSYSTEM CHANGE: A 
CASE STUDY OF LIMED LAKES 

Illinois State Water Survey Div., Champaign. 

E. C. Krug, and A. S. Lefohn. 

Journal of the Air & Waste Management Associa- 
tion, Vol. 40, No. 6, p 846-854, June 1990. 1 fig, 4 
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tab, 56 ref. 


Descriptors: *Acid rain, *Case studies, *Ecosys- 
tems, *Lake restoration, *Liming, *Limnology, 
Adirondack lakes, Chemical interactions, Dis- 
solved organic carbon, Hydrogen ion concentra- 
tion, Ion exchange, Lakes, Land use, Sphagnum 
moss, Sulfates, Water chemistry. 


A review of the lake chemistry from six lakes 
studied has identified possible important areas for 
further investigation. First, weak acids in sediment 
that titrate the lime added to a lake may represent 
a potentially important process that requires fur- 
ther quantification. Second, the chemistry and bio- 
logical processes involving Sphagnum or other ion 
exchange processes are of interest for assessing the 
potential importance of ecosystems to contribute 
strong acids to their watersheds. Third, independ- 
ent sources of hydrogen and sulfate ions not associ- 
ated with atmospheric deposition may exist in 
lakes. Fourth, DOC and pH appear to be positively 
correlated for the Adirondak lakes studied. Ac- 
cordingly, if processes have recently acidified 
these Adirondak lakes, then concentrations of 
DOC may have been greater in the past. Thus, 
these Adirondak lakes may have been acidified by 
organic acids in the past to a greater degree than 
indicated by present-day water chemistry. A 
number of possible processes (land use, clear cut- 
ting, burning, forestry, and loss of alkaline nutrient 
substances from watersheds) may wed important 
roles in acidifying surface waters. However, many 
of these processes are poorly understood and re- 
quire further research. (Lantz-PTT) 
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BERSANI V. EPA: TOWARD A PLAUSIBLE 
INTERPRETATION OF THE 404(B\(1) GUIDE- 
LINES FOR EVALUATING PERMIT APPLICA- 
TIONS FOR WETLAND DEVELOPMENT. 

For primary bibliographic entry see Field 5G. 
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EFFECTS OF LAKE ACIDIFICATION ON 
AQUATIC MACROPHYTES--A REVIEW. 
Imperial Coll. at Silwood Park, Sunninghill (Eng- 
land). Dept. of Biology. 

For primary bibliographic entry see Field 5C. 
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NUTRIENT DYNAMICS IN A FLOATING MAT 
AND POND SYSTEM WITH SPECIAL REFER- 
ENCE TO ITS VEGETATION. 

al Univ. (Japan). Lab. for Plant Ecological 

tud 

A. Haraguchi, and K. Matsui. 

Ecological Research (Kyoto) ECRSEX, Vol. 5, 
No. 1, p 63-79, April 1990. 12 fig, 1 tab, 29 ref. 


Descriptors: *Cycling nutrients, *Floating plants, 
*Limnology, *Nutrient transport, *Ponds, *Sphag- 
num, Floating mat, Hydrogen ion concentration, 
Peat, Seasonal variation, Vegetation effects. 


Chemical properties of waters and their seasonal 
changes were studied in Mizorogaike Pond, a 
system of pond and floating mat. The following six 
sites including contrasting habitats and water con- 
ditions were monitored to assess nutrient dynamics 
in the system: (1) a pool on the mat, (2) margin of a 
Sphagnum cuspidatum community, (3) an artificial 
‘well’ (water layer beneath the floating mat), (4) a 
Menyanthes trifoliata community in a hollow, and 
(5) and (6) two sites in the open water. On the 
floating mat, the water around the Sphagnum com- 
munity had lower pH values, while that in the M. 
trifoliata community had higher pH values. This 
difference was related to the influence of flood 
water, the extent of which was determined by the 
microtopography. Seasonal changes in water 
chemistry on the mat suggested that pond water 
flooding the mat in late autumn and winter is 
important for the nutrient supply to the mat sur- 
face vegetation in this system. Water chemistry of 
the ‘well’ suggested that the diffusion of inorganic 
nitrogen occurs from beneath the peat layer. Two 
types of cluster analysis based on the mean values 
for chemical variables and the patterns of fluctua- 
tion in these variables were performed. The six 


sites were classified into similar groups which were 
identified by water type (pool, hollow, well and 
open water) by both types of analysis. The results 
showed that a common kind of perturbation should 
operate in determining the status of nutrient dy- 
namics in the various water types. (Author’s ab- 


stract) 
W91-01126 


MACROINFAUNAL COMMUNITY OF A 
TROPICAL ESTUARINE LAGOON. 

Center for Energy and Environment Research, 
Mayaguez, PR. 

For primary bibliographic entry see Field 2L. 
W91-01133 


STRUCTURE AND FUNCTION OF DRY 
WEATHER MANGROVES ON THE PACIFIC 
COAST OF CENTRAL AMERICA, WITH EM- 
PHASIS ON AVICENNIA BICOLOR FORESTS. 
Universidad Nacional Autonoma de Heredia 
(Costa Rica). Escuela Ciencias Biologicas. 

For primary bibliographic entry see Field 2L. 
W91-01134 


VARIABILITY OF MANGROVE ECOSYSTEMS 
ALONG THE BRAZILIAN COAST. 

Sao Paulo Univ. (Brazil). Inst. Oceanografico. 

For primary bibliographic entry see Field 2L. 
W91-01136 


MANGROVE ECOLOGY, —— PRIMARY 
PRODUCTIVITY, AND COMMUNITY 
DYNAMICS IN THE FUTEACAPAN-AGUA 
BRAVA  LAGOON-ESTUARINE SYSTEM 
(MEXICAN PACIFIC), 

Universidad Nacional Autonoma de Mexico, 
Mexico City. Inst. de Ciencias del Mar y Limnolo- 


gia. 

F. Flores-Verdugo, F. Gonzalez-Farias, O. 
Ramirez-Flores, F. Amezcua-Linares, and A. 
Yanez-Arancibia. 

Estuaries ESTUDO, Vol. 13, No. 2, p 219-230, 
June 1990. 6 fig, 4 tab, 51 ref. 


Descriptors: *Fish populations, *Mangrove 
swamps, *Population dynamics, *Species diversity, 
Biomass, Coastal areas, Mexico, Primary produc- 
tivity, Seasonal variation. 


Aquatic primary productivity, mangrove ecology, 
and fish community dynamics were investigated in 
the Teacapan-Agua Brava lagoon-estuarine 
system, the most extensive mangrove ecosystem on 
the Pacific coast of Mexico with three species of 
mangroves distributed heterogeneously (Laguncu- 
laria racemosa, Rhizophora mangle, and Avicennia 
germinans). Tree density was 3,203 trees/ha and 
basal area was 14.0 sq m/ha. Litterfall was 1,417 g/ 
sq m/yr, characteristic of a productive riverine 
forest. The degradation constant for Laguncularia 
racemosa leaves varied from 1.71 to 4.7/yr and 
mean annual net aquatic productivity was 0.41 g 
C/cu m/d. There were high concentrations of 
humic substances (up to 150 mg/1) early in the wet 
season. Seasonal variations of the above param- 
eters seemed closely related to the ecology of fish 
populations. There were 75 fish species distributed 
in two principal assemblages associated with wet 
and dry seasons. Diversity and biomass analysis 
indicated 18 dominant species. Total biomass of the 
community in this coastal system was estimated at 
10 g wet wt/sq m. The highest biomass occurred 
in the wet season. The most common fish species 
were Mugil curema, Achirus mazatlanus, Ga- 
leichthys caerulescens, Arius liropus, Diapterus 
peruvianus, Lile stolifera, Centropomus robalito, 
and Eucinostomus sp., all of which have fishery 
importance. Primary productivity and fish commu- 
nity ecology are controlled by habitat characteris- 
tics, river discharge, and climatic seasonality. (Au- 
thor’s abstract) 

W91-01137 


EVALUATION OF BIOLOGICALLY HARM- 
FUL ULTRAVIOLET RADIATION IN ANT- 
ARCTICA WITH A BIOLOGICAL DOSIMETER 
DESIGNED FOR AQUATIC ENVIRONMENTS. 


California Univ., San Francisco. Lab. of Radiobio- 
logy. 

For primary bibliographic entry see Field 7B. 
W91-01138 


MICROALGAL GROWTH MODEL. 

Hawaii Univ., Honolulu. Dept. of Oceanography. 
For primary bibliographic entry see Field 2L. 
W91-01140 


DENITRIFICATION IN  NITRATE-RICH 
STREAMS: DIURNAL AND SEASONAL VARI- 
ATION RELATED TO BENTHIC OXYGEN ME- 
TABOLISM. 

Aarhus Univ. (Denmark). Inst. of Ecology and 
Genetics. 

P. B. Christensen, L. P. Nielsen, J. Sorensen, and 
N. P. Revsbech. 

Limnology and Oceanography LIOCAH, Vol. 35, 
No. 3, p 640-651, May 1990. 6 fig, 44 ref. 


Descriptors: ‘*Biodegradation, ‘*Denitrification, 
*Eutrophic streams, *Fate of pollutants, *Limnolo- 
gy, *Model studies, *Streams, Chlorophyll, Diffu- 
sion, Nitrates, Oxygen, Photosynthesis. 


Seasonal variation of chlorophyll content, photo- 
synthesis, O2 respiration, and denitrification was 
measured under light and dark conditions in the 
sediment of a nutrient-rich Danish lowland stream. 
Exponential growth of benthic microalgae was 
observed in early spring (April-May) and photo- 
synthetic capacity persisted until fall. The benthic 
algae were a major C source for heterotrophic 
activity as indicated by a close correlation between 
O2 respiration and Chi content in the sediment. 
Denitrification activity was related to Chl content, 
NO3-availability, and O2 conditions. Diffusion 
from the overlying water was always the major 
NO3-source for denitrification. Under lighted con- 
ditions, photosynthetic O2 production increased 
the oxic zone and reduced denitrification activity 
by up to 85% in spring. A simple diffusion-reaction 
model allowed denitrification rates to be estimated 
from O2 respiration rates and concentrations of O2 
and NO3(-) in the stream water. Throughout the 
season, estimated denitrification rates correlated 
well with those actually measured. The model 
demonstrated that denitrification activity was con- 
trolled primarily by the thickness of the oxic sur- 
face layer which served as a diffusion barrier for 
NO3(-) to the denitrification zone. (Author’s ab- 
stract) 

W91-01142 


COMPARISON OF THE ACIDIFICATION EF- 
FICIENCIES OF NITRIC AND SULFURIC 
ACIDS BY TWO WHOLE-LAKE ADDITION 
EXPERIMENTS. 

Department of Fisheries and Oceans, Winnipeg 
(Manitoba). Freshwater Inst. 

For primary bibliographic entry see Field 5B. 
W91-01143 


SEASONAL PATTERNS OF GRAZING AND 
NUTRIENT LIMITATION OF PHYTOPLANK- 
TON IN A EUTROPHIC LAKE. 

Wisconsin Univ.-Madison. Center for Limnology. 
M. J. Vanni, and J. Temte. 

Limnology and Oceanography LIOCAH, Vol. 35, 
No. 3, p 697-709, May 1990. 3 fig, 3 tab, 24 ref. 
Federal Aid in Sport Fish Restoration Act Project 
F-95-P. 


Descriptors: *Eutrophic lakes, *Grazing, *Lake 
Mendota, *Limiting nutrients, *Limnology, *Phy- 
toplankton, Biomass, Daphnia, Nitrogen, Phospho- 
rus, Seasonal variation, Succession, Wisconsin. 


Observations and experiments on zooplankton 
grazing and nutrient (N and P) limitation of phyto- 
plankton of Lake Mendota, Wisconsin, revealed 
that the relative strength of the two factors varied 
markedly during the seasonal succession of phyto- 
plankton. Furthermore, seasonal changes in graz- 
ing and nutrient limitation were caused not only by 
seasonal changes in zooplankton community struc- 
ture and nutrient availability but also by changes in 





phytoplankton community structure, which led to 
changes in edibility to zooplankton. The spring 
phytoplankton bloom of diatoms and small flagel- 
lates was highly vulnerable to grazing by both 
cyclopoid copepods and Daphnia, although Daph- 
nia had a much stronger effect. Increased Daphnia 
grazing in late spring resulted in low phytoplank- 
ton biomass (the clear-water period) and a phyto- 
plankton community dominated by colonial green 
algae--taxa vulnerable to grazing by Daphnia but 
not other zooplankton. Nutrients (N and P) did not 
limit phytoplankton growth during the spring 
bloom or the clear-water period. r the clear- 
water period, the summer phytoplankton commu- 
nity was dominated by blue-greens and Ceratium. 
Grazing effects by both Daphnia and copepods 
were low in summer, while nutrient limitation 
(both N and P) became severe. Reduced grazing 
impacts in summer may have resulted from prior 
intense grazing impacts, which led to dominance of 
grazing-resistant taxa. These results suggest that 
seasonal variation in the strength of grazing and 
nutrient controls in eutrophic lakes results from 
changes in zooplankton biomass and community 
structure, nutrient availability, and ——— 
community structure interacting to determine phy- 

es rgereyed seasonal succession. (Author’s abstract) 


EPIPHYTIC ALKALINE PHOSPHATASE ON 
NATURAL AND ARTIFICIAL PLANTS IN AN 
OLIGOTROPHIC LAKE: RE-EVALUATION OF 
THE ROLE OF MACROPHYTES AS A PHOS- 
PHORUS SOURCE FOR EPIPHYTES. 

North Carolina State Univ. at Raleigh. Dept. of 


Botany. 

J. M. Burkholder, and R. G. Wetzel. 

Limnology and Oceanography LIOCAH, Vol. 35, 
No. 3, p 736-747, May 1990. 2 fig, 1 tab, 46 ref. 


Descriptors: *Enzymes, *Epi Ihytes, *Limnolo; 
*Macrophytes, *Oligotrophic lakes, Chlorophyl a, 
Phosphates. 


Alkaline phosphatase activity (APA) and Chi a 
concentrations of epiphytes were measured from 
two species of aquatic macrophytes (Potamogeton 
illinoensis and Scirpus subterminalis) and structur- 
ally similar artificial plants in a P-limited lake. The 
artificial substrata were incubated serially in situ to 
simulate the age of the natural plant leaves. 
Throughout the macrophyte growing season, APA 
per unit of algal Chi on both new and aging leaves 
was consistently greater for intact epiphytes on 
artificial plants. This enhancement increased 2-fold 
to 20-fold (mean 4.5-fold and 7.4-fold for epiphytes 
from natural and artificial plants) when epiphytes 
were removed from the plants and suspended 
before enzymatic assay, exposing more algal cells 
to the amended PO4(3-) substrate. Comparisons of 
APA for epiphytes on natural and artificial plants 
indicated that in this oligotrophic lake, submersed 
macrophytes were a source of P for epiphytes 
throughout the growing season and significantly 
influenced the P metabolism of the microflora. 
Epiphyte Chi was significantly greater from anue- 
cial than from natural plants in 6 of 11 com 
sons, however, perhaps indicating a trade-o - 
tween improved P availability and some nonbenefi- 
cial factor associated with the macrophyte. (Au- 
thor’s abstract) 

W91-01146 


ANOMALOUS TEMPERATURE AND 
OXYGEN GRADIENTS UNDER THE ICE OF A 
HIGH-PLAINS LAKE IN WYOMING. 

Wyoming Univ., Laramie. Dept. of Zoology and 
Physiology. 

F. J. Rahel. 

Limnology and Oceanography LIOCAH, Vol. 35, 
No. 3, p 751-755, May 1990. 3 fig, 17 ref. NSF 
Grant BSR 88-07200. 


Descriptors: *Density stratification, *Iced lakes, 
*Limnology, *Mountain lakes, *Oxygen, *Envi- 
ronmental gradient, *Temperature gradient, Gelatt 
Lake, Wyoming. 


Temperatures up to 7.0 C and unusual oxygen 
profiles were observed under the ice of Gelatt 
Lake, Wyoming. A layer of warm water near the 


lake bottom appeared to result from solar heating 
of bottom sediments. Local i increases in the oxygen 
profile were present in association with a bed of 
rooted macrophytes (Chara spp.) and a layer of 
Lm srw just above bottom. This unusual 
stratification appeared to be maintained by density 
differences imposed by a gradient of dissolved 
solids from surface to bottom. Persistence of a 
layer of elevated oxygen concentrations, main- 
tained by the stable density stratification, may ex- 
or the successful overwintering of fish in this 
wan — abstract) 


WATER QUALITY EVALUATION IN LAKES 
OF GREECE. 

National Centre for Marine Research, Athens 
(Greece). 

T. S. Koussouris, G. D. Photis, A. C. Diapoulis, 
and I. T. Bertahas. 

IN: Watershed 89: The Future for Water Quality 
in Europe. Volume II. Proceedings of the 
IAWPRC Conference held in Guildford, UK, 17- 
20 April, 1989. Pergamon Press, New York. 1989. 
p 119-128, 5 fig, 4 tab, 14 ref. 


Descriptors: *Eutrophication, *Greece, *Lakes, 
*Limnology, *Water quality, Agricultural runoff, 
Ammonia, Eutrophic lakes, Mesotrophic lakes, Ni- 
trates, Nutrients, Oligotrophic lakes, Phosphorus, 
Trophic level. 


Recent limnological investigations carried out by 
the Institute of Inland Waters in Greece provided 
information on the morphological features of the 
natural lakes, their physicochemical characteristics 
and nutrient framework. Water quality, trophic 
status and the natural background trophic level 
were evaluated with re to the water bodies’ 
uses. Based on the available physical, chemical and 
biological parameters, the Greek lakes could be 
categorized into: warm, monomictic and deep 
lakes with oligotrophic to oligomesotrophic and 
mesoeutrophic conditions ly affected by non- 
= int sources of nutrients; dimictic and shallow 
es with eutrophic to hypertrophic situations due 
Pp sewage discharges directly into the basin and 
— esotrophic with natural and agricultural en- 
ent of their waters; and warm, monomictic 
pw shallow lakes with eutrophic to h hic 
conditions resulting mainly from agricultural run- 
offs and point sources of pollution. High concen- 
trations of ammonia, nitrate and phosphate are 
found in many lakes, while anaerobic hypolimnia 
are usually encountered in the shallow ones. Phos- 
phorus is the main factor responsible for the eu- 
trophication processes because it is the limiting 
factor in most examined lakes. The phosphorus, 
retention coefficient, loading and its permissible 
level have been also calculated in some of the 
Greek lakes. The oscillations of the water level, 
the runoffs from agricultural activities and the 
wastewater discharges, have an increasing deleteri- 
ous effect on the water quality and interfere —— 
ly with the uses of water, such as fishery, iga- 
tion, and amenities. (See also Wo1-01211) ( (Au. 
thor’s abstract) 
W91-01212 


EUTROPHICATION: ASSESSMENT,  RE- 
SEARCH AND MANAGEMENT WITH SPE- 
CIAL REFERENCE TO SCOTLAND’S FRES 
WATERS. 

gg of Terrestrial Ecology, Edinburgh (Scot- 
land 

For soy bibliographic entry see Field 5C. 
W91-01277 


MACROINVERTEBRATE COMMUNITY RE- 
SPONSES TO COPPER IN LABORATORY 
AND FIELD EXPERIMENTAL STREAMS. 
Virginia Polytechnic Inst. and State Univ., Blacks- 
burg. Center for Environmental and Hazardous 
Material Studies. 

For primary bibliographic entry see Field 5C. 
W91-01312 


DECOMPOSITION OF ROOTS IN A SEASON- 
ALLY FLOODED SWAMP ECOSYSTEM. 


WATER CYCLE—Field 2 
Lakes—Group 2H 


Old Dominion Univ., Norfolk, VA. Dept. of Bio- 
logical Sciences. 

E. G. Tupacz, and F. P. Day. 

Aquatic Botany AQBODS, Vol. 37, No. 3, p 199- 
214, August 1990. 3 fig, 3 tab, 35 ref. NSF Grant 
BSR-8405222. 


Descriptors: *Decomposition, *Great Dismal 
Swamp, *Roots, *Swamps, *Wetlands, Annual 
floods, Decay rates, Detritus, Environmental ef- 
fects, Forests. 


Decomposition rates of roots to a depth of 40 cm 
were estimated by two methods in four plant com- 
munities in the periodically flooded Great Dismal 
Swamp. The community dominants were: (1) Cha- 
maecyparis thyoides; (2) Taxodium distichum; (3) 
mixed Quercus spp. and (4) Acer rubrum -Nyssa 
spp. respectively. Modified litter bags and a core 
method were simultaneously employed on three 
flooded sites and an unflooded site. Long vertical 
litter bags were developed to measure root decay 
over a vertical soil profile with minimal disturb- 
ance to the soil. Reciprocal samples (litter from 
each of the other sites) were placed on each site to 
examine the effects of litter quality. Roots in the 
cores exhibited higher decay rates than in the litter 
bags; rates in the bags ranged from 0.48 to 1.00 
mg/g/d and the range for the cores was 1.15-2.74 
mg/g/d. The core method was ineffective in esti- 
mating decay rates for the >5 mm diameter roots 
because of high sample variability. Reciprocal sam- 
ples revealed statistically significant differences be- 
tween root types, with roots from the mixed Quer- 
cus site being most resistant to decay. Just as leaf 
litter quality has been shown to regulate above- 
ground decomposition, root quality — to play 
a major role in belowground decay. The study also 
demonstrated the importance of environmental in- 
fluences since root decay was slowest on the sites 
(Chamaecyparis and Acer-Nyssa) with the longest 
duration of soil saturation. Both techniques exhibit- 
ed slow decay rates with increasing depth. The 
litter bag technique is the recommended approach; 
several problems make the core technique a less 
than satisfactory method. (Author’s abstract) 
W91-01331 


DECOMPOSITION RATE, CHEMICAL COM- 
NUTRIENT 


Katholieke Univ. Nijmegen (Netherlands). Lab. of 
Aquatic Ecology. 

C. J. Kok, H. W. G. Meesters, and A. J. Kempers. 
Aquatic Botany AQBODS, Vol. 37, No. 3, p 215- 
227, August 1990. 3 fig, 4 tab, 45 ref. 


Descriptors: *Acid rain effects, *Alkalinity, 
* Aquatic plants, *Cycling nutrients, *Decomposi- 
tion, *Hydrogen ion concentration, *Water pollu- 
tion effects, Acidic water, Bicarbonates, Calcium, 
Detritus, Lake restoration, Lake sediments, Mag- 
nesium, Nitrogen, Organic matter, Phosphorus. 


Decomposition experiments were carried out in 
chemostats, using synthetic media, to investigate 
the influence of pH, Al and HCO3(-) concentra- 
tions on the decom; = per and chemical composi- 
tion of floating leaf material of Nymphaea alba L. 
Low pH and elevated Al concentrations inhibited 
decay. High HCO3(-) concentrations stimulated 
decomposition. N concentration in the detritus in- 
creased in all media, but more so in the non-acid 
treatments. In media containing HCO3(-), Ca and 
Mg concentration rose in the decaying material. In 
acid media, these elements disappeared rapidly 
from the detritus. N and P recycling from the 
detritus was slower in acid media because of the 
lower overall decay rate. The low decay rate in 
acid waters will lead to a slow recycling of nutri- 
ents from the decomposing plant material. A rela- 
tively large part of the N and P in acid systems 
will be located in organic matter on the bottom 
and is therefore not available for primary produc- 
tion. This also has consequences for the restoration 
of acidified systems with accumulated organic 
matter deposits. Addition of lime or other acid- 
neutralizing substances can lead to a sharp increase 





Field 2—WATER CYCLE 


Group 2H—Lakes 


in decay rate and a rapid release of N and P from 
the detritus. Removal of the organic layer from the 
sediment may be a prerequisite for the restoration 
of an acidified water to the former oligotrophic 
situation. (White-Reimer-PTT) 

W91-01332 


SPIROGYRA SPECIES AND ACCOMPANYING 
ALGAE FROM POOLS AND DITCHES IN THE 
NETHE 


IRLANDS. . 
Vrije Univ., Amsterdam (Netherlands). Biological 
Lab. 


For primary bibliographic entry see Field 5C. 
W91-01333 


ADVANCES IN ESTIMATING BACTERIAL 
BIOMASS AND GROWTH IN AQUATIC SYS- 
TEMS. 


Vandkvalitetsinstitutet, Hoersholm (Denmark). 
For primary bibliographic entry see Field 5A. 
W91-01334 


EPILIMNETIC CARBON FLUX AND TURN- 
OVER OF DIFFERENT PARTICLE SIZE 
CLASSES IN OLIGO-MESOTROPHIC LAKE 
LUCERNE, SWITZE 

Eidgenoessische Anstalt fuer Wasserversorgung, 
Abwasserreinigung und Gewaesserschultz, Due- 
bendorf (Switzerland). Inst. of Aquatic Sciences. 
For primary bibliographic entry see Field SB. 
W91-01335 


PHOSPHATE (32P)-UPTAKE CAPABILITIES 
OF NATURAL PICOPLANKTON AND ULTRA- 
PLANKTON COMMUNITIES IN LAKES OF 
—- DEGREES OF EUTROPHICA- 
TION. 

Max-Planck-Inst. fuer Limnologie zu Ploen (Ger- 
many, F.R.). Abt. Oekophysiologie. 

For primary bibliographic entry see Field 5C. 
W91-01336 


LONG TERM PATTERNS IN NUTRIENTS, 
PHYTOPLANKTON AND ZOOPLANKTON OF 
LAKE KINNERET AND FUTURE PREDIC- 
TIONS FOR ECOSYSTEM STRUCTURE. 
Kinneret Limnological Lab., Tiberias (Israel). 

For primary bibliographic entry see Field 5C. 
W91-01337 


EPIPHYTIC ZOOBENTHOS DENSITY AND 
BIOMASS WITHIN LOW ALKALINITY, OLI- 
ea LAKES ON THE CANADIAN 


Toronto Univ. (Ontario). Inst. for Environmental 
Studies. 

For primary bibliographic entry see Field 5C. 
W91-01338 


MICRO-ARTHROPOD SEASONALITY IN 
STREAMS OF VARYING PH. 

Queen Mary Coll., London (England). School of 
Biological Sciences. 

S. D. Rundle. 

Freshwater Biology FWBLAB, Vol. 24, No. 1, p 
1-21, August 1990. 10 fig, 5 tab, 40 ref. 


Descriptors: *Acidic water, *Aquatic animals, 
*Benthic fauna, *England, *Hydrogen ion concen- 
tration, *Stream biota, Aluminum, Biological sam- 
ples, Calcium, Conductivity, Copepods, Popula- 
tion density, Seasonal variation, Species composi- 
tion, Species diversity, Statistical analysis, Water- 
fleas, Watermites. 


Micro-arthropods were sampled seasonally (Janu- 
ary, May, August, and October) during 1986 from 
ten stony riffle sites on streams in the Ashdown 
Forest of southern England, using both standard 
benthic and interstitial samplers. Total densities 
peaked at most sites in summer. Species richness 
reached a maximum at acid sites in summer but at 
circumneutral sites in autumn, when Hydrachnel- 
lae and Cladocera were particularly species rich. 
Individual species showed no obvious differences 
in seasonality between sites; the majority peaking 


in summer or autumn, regardless of pH. However, 
cyclopoid copepods were particularly numerous at 
acid sites in summer, a pattern not observed at 
circumneutral sites. Multivariate ordination and 
classification of data sets from the separate seasons, 
and all four seasons combined, showed that mean 
site pH, conductivity, and aluminum and calcium 
concentrations were the most important variables 
explaining between-site variation in species compo- 
sition. This clear distinction between the communi- 
ty structure at acidic and circumneutral sites was 
evident in all seasons except winter. Species com- 
position was also more predictable throughout the 
year at low-pH sites. A number of species were 
taken consistently in interstitial samples and the 
cyclopoids Diacyclops languidus and D. langui- 
diodes were restricted to the hyporheos at circum- 
neutral sites. The similar faunal composition of the 
hyporheos and the epibenthos indicated that the 
separation of these communities was not well de- 
fined in Ashdown Forest streams. (Author’s ab- 
stract) 

W91-01339 


DISSOLVED ORGANIC CARBON CONCEN- 
TRATIONS AND FLUXES ALONG THE 
MOISIE RIVER, QUEBEC. 

University Coll. of North Wales, Bangor. School 
of Animal Biology. 

For primary bibliographic entry see Field 2K. 
W91-01341 


REFUGE AVAILABILITY: A KEY TO UNDER- 
STANDING THE SUMMER DISAPPEARANCE 
OF DAPHNIA. 

Minnesota Univ., Minneapolis. Limnological Re- 
search Center. 

D. Wright, and J. Shapiro. 

Freshwater Biology FWBLAB, Vol. 24, No. 1, p 
43-62, August 1990. 9 fig, 1 tab, 64 ref. 


Descriptors: *Animal behavior, *Daphnia, *Lake 
ecology, *Limnology, *Predation, *Waterfleas, 
*Zooplankton, Community structure, Dissolved 
oxygen, Fish, Light quality, Mortality, Natality, 
Refuge availability, Seasonal variation, Tempera- 
ture. 


The mid-summer declines of Daphnia species in 
three small lakes were investigated to examine the 
relative roles of reduced natality and increased 
mortality. Reduced natality (assessed by quantify- 
ing clutch size, lipid index, and available food) 
could not account for the decline in daphnid abun- 
dance in any of the populations examined. The role 
of increased mortality imposed by zooplanktivor- 
ous fish was assessed by estimating the sizes of the 
mid-water refuge areas where daphnids could 
escape fish predation. Mid-water refugia can be 
formed in lakes in either of two ways. (1) A 
physical or chemical gradient (e.g., temperature or 
dissolved oxygen) might act by restricting the ver- 
tical distribution of the predator so that spatial 
separation between predator and prey populations 
occurs. (2) Alternatively, a gradient in light inten- 
sity or cover density could act by reducing the rate 
of predation where overlap of the populations does 
occur. The boundaries of the refuge areas were 
estimated from field measurements and literature 
values and were based on gradients of temperature, 
dissolved oxygen and light. Observed decreases in 
refuge thicknesses correlated well with the mid- 
summer declines of large-bodied Daphnia species 
in all three lakes. Intermediate-sized daphnids were 
less affected as the refuges thinned and small- 
bodied species increased in abundance. The impor- 
tance of refuge thickness in modifying zooplankti- 
vore-induced mortality was further tested in large 
enclosures where refuge thickness was experimen- 
tally modified. In the presence of zooplanktivorous 
fish, large-bodied Daphnia, which used the refuge, 
persisted when the refuge was thick but disap- 
peared when it thinned. Daphnia galeata mendo- 
tae, which did not occupy the refuge zone, was 
rapidly eliminated regardless of refuge thickness. It 
was concluded that refuge availability plays a 
major role in Daphnia population dynamics. 
(White-Reimer-PTT) 

W91-01342 


ECOLOGY OF 

STREAMS IN VICTORIA, AUSTRALIA. 
MULTIVARIATE ANALYSES OF PHYSICO: 
CHEMICAL FEATURES, 

Monash Univ., Clayton (Australia). Centre for 
Stream Ecology. 

For primary bibliographic entry see Field 2E. 
W91-01344 


INHIBITORY EFFECTS OF HIGH MOLECU- 
LAR WEIGHT DISSOLVED ORGANIC 
MATTER UPON METABOLIC PROCESSES IN 
BIOFILMS FROM CONTRASTING RIVERS 
AND STREAMS. 

University Coll. of North Wales, Bangor. School 
of Biological Sciences. 

For primary bibliographic entry see Field 2K. 
W91-01345 


MODELLING BLACK FLY PRODUCTION DY- 
NAMICS IN BLACKWATER Ss. 
po Univ., University. Aquatic Biology Pro- 


4 °C. Benke, and K. A. Parsons. 

Freshwater Biology FWBLAB, Vol. 24, No. 1, p 
167-180, August 1990. 7 fig, 3 tab, 37 ref. NSF 
(DEB-8 104427, BSR-8406630, BSR-8705745). 


Descriptors: *Aquatic insects, *Black flies, *Geor- 
gia, *Model studies, *Population dynamics, *Pro- 
ductivity, *Stream ecology, Biomass, Black Creek, 
Flooding, Habitats, Hydrographs, Ogeechee River, 
Satilla River, Snags, Temperature. 


Two predictive models were employed along with 
intensive field sampling to estimate production of 
black flies (Simulum spp.) on snags (submerged 
wood) in three blackwater streams on the Georgia 
Coastal Plain of the Southeastern U.S. One model 
predicts daily growth rate from temperature and 
hydrograph = the other predicts habitat 
abundance (of snags) from river height. In the sixth 
order Ogeechee River, annual production was 
twice as high in 1982 (7.1 g dry mass(=DM)/sq m) 
as in 1983 (3.6 g DM/sq m). When converted to 
production per sq m of river bottom, values were 
35-40% of the snag surface estimates. Annual pro- 
duction was much lower in fourth order Black 
Creek (1982, 1.3 g DM/sq m of snag surface) and 
much higher in the sixth order Satilla River (1975, 
15.6-40.0 g DM/sq m). There was a distinct bimod- 
al pattern of black fly production in the Ogeechee 
River in both years, with peaks occurring in winter 
and summer. Similar bimodal patterns of produc- 
tion were found in Black Creek and in the Satilla 
River. Although there appears to be an intrinsic 
component to the bimodal pattern, production 
peaks (growth rate and biomass) appear to be 
associated with initial stages of flooding. Annual 
production/biomass ratios (37-85) are the highest 
reported for black fly populations. The variation of 
annual P/B ratios among sites was more strongly 
dependent on the temporal distribution of standing 
stock biomass than on differences in growth rates. 
Variation in production among sites appears to be 
due to differences in current velocity, hydrograph 
variability, and abundance of coexisting consum- 
ers. (Author’s abstract) 
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STONEFLY PREDATION ALONG A HYDRAU- 
LIC GRADIENT: A FIELD TEST OF THE 
HARSH--BENIGN HYPOTHESIS. 

Cornell Univ., Ithaca, NY. Dept. of Entomology. 
B. L. Peckarsky, S. C. Horn, and B. Statzner. 
Freshwater Biology FWBLAB, Vol. 24, No. 1, p 
181-191, August 1990. 5 fig, 3 tab, 39 ref. NSF 
Grant BSR86-04921. 


Descriptors: *Aquatic insects, *Environmental 
gradient, *Germany, ‘*Predation, ‘*Stoneflies, 
*Stream ecology, Black Forest, Environmental ef- 
fects, Hydraulic regime, Mayflies, Midges, Popula- 
tion dynamics. 


Microhabitat preferences of predatory stoneflies 
and four prey taxa were assessed by taking benthic 
samples along a hydraulic gradient in a Black 
Forest stream in West Germany. Densities of pred- 





ator and prey species were estimated at twenty-one 
hydraulic regimes. Enclosures containing the ston- 
efly, Dinocras cephalotes, and control cages with 
no predators were placed in the substrate at hy- 
draulic regimes favorable and unfavorable to pred- 
ators. Cages received initial prey communities that 
were obtained from benthic samples taken at hy- 
draulic regimes matching those intended for each 
— Population densities of the two most numeri- 
y important prey taxa, the mayfly, Baetis rho- 
dani, and the Chironomidae, were reduced in the 
presence of Dinocras, but only when enclosures 
—_ Lal in the hydraulic regimes favorable to 
of redator. Thus, predation effects increased as 
bs ydraulic regime became more benign to the 
predators. Densities of two other prey species rare 
in the diets of Dinocras (Hydropsyche instabilis 
and Gammarus fossarum) were generally unaffect- 
ed by predators regardless of the hydraulic regime. 
These data provide support for the hypothesis that 
perception of the abiotic regime as harsh or benign 
to predators is a good predictor of predator impact 
in densities of preferred prey species. In harsher 
abiotic regimes, impact will be low, while impact 
will be high in benign abiotic regimes. (Author’s 
abstract) 
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MOST DILUTE LAKE IN THE WORLD. 

E and S Environmental Chemistry, Inc., Corvallis, 
OR. 

J. M. Eilers, T. J. Sullivan, and K. C. Hurley. 
Hydrobiologia HYDRB8, Vol. 199, No. 1, p 1-6, 
July 17, 1990. 3 tab, 25 ref. EPA contract No. 69- 
03-3246. 


Descriptors: *Acid rain, *Chemistry of precipita- 
tion, *Conductivity, *Limnology, *Oligotrophic 
lakes, *Oregon, *Weathering, cations, Cas- 
cade Mountains, Dilute lakes, Lake Notasha, Mon- 
itoring. 


Lake Notasha, near the crest of the Oregon Cas- 
cade mountain range, is the most dilute lake 
known. The measured conductivity during two 
visits was 1.3 and 1.6 microS/cm, with a sum of 
base cations of 9 and 18 microeq/L; bicarbonate 
was the dominant anion. Most of the cations in the 
lake can be accounted for by evapoconcentration 
of precipitation, although input of weathering 
products cannot be excluded as a source. The 
topographic watershed has a mixed coniferous 
forest, but the oe setting of the lake a t- 
ly minimizes hydrologic and ionic contributions 
from the watershed. This makes lakes such as 
Notasha appropriate receptors for monitoring 
acidic and other atmospheric contaminants. (Au- 
thor’s abstract) 
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ASSOCIATIONS OF AQUATIC INSECTS 
HEMER 


iC LAKES AND STREAMS IN Q) 
— Univ. (Quebec). Dept. of Biological Sci- 


P. s Harper. 
Hydrobiologia HYDRB8, Vol. 199, No. 1, p 43-64, 
July 17, 1990. 5 fig, 5 tab, 35 ref. 


Descriptors: *Aquatic insects, *Caddisflies, *Lake 
ecology, *Limno ogy, *Mayflies, *Quebec, *Stone- 
flies, *Stream ecology, Canada, Environmental 
impact, Habitats, Hydroelectric power, Monitor- 
ing, Seasonal variation, Species diversity, Succes- 
sion. 


As part of an impact assessment of large ge 
electric projects in the James Bay drainage in 

Northwestern Quebec, the aquatic insect commu- 
nities were studied in a network of rivers, lakes and 
streams during the summer of 1975. Thirty-eight 
emergence traps operated over the ice-free season 
yielded 10,888 insects (5,509 Ephemeroptera, 2,817 
Plecoptera, and 2,512 Trichoptera), resenting 
148 species (respectively 44, 18, and 86), most of 
temperate and boreal affinities. There was no arctic 
element. Similarity analyses and clustering proce- 
dures on the emergence series revealed the exist- 
ence of distinct insect communities in the river 
(fast and slow sections), the streams (fast and 


slow), the lakes and the bogs; each characterized 
by a particular assemblage of species. Many of the 
species were more or less ubiquitous and differ- 
ences between communities were marked more by 
changes in the dominance of the species and differ- 
ences in the frequency distributions, than absolute 
shifts in the species lists. The yields in the traps set 
in fast water were much ter than those in slow 
running water, and these in turn greater than those 
of standing water. By comparison with more 
southerly sites, the seasonal succession of species 
was retarded in the spring and early summer, but 
was not shortened appreciably in the fall. The 
usual emergence patterns associated with these 
taxa was observed, namely those of spring, summer 
and autumn species. (Author’s abstract) 
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OCCURRENCE OF LIMNIC MICRO-CRUSTA- 
CEANS IN RELATION TO PH AND HUMIC 
CONTENT IN SWEDISH WATER BODIES. 
Uppsala Univ. (Sweden). Limnologiska Institu- 
tionen. 

B. Berzins, and J. Bertilsson. 

Hydrobiologia HYDRB8, Vol. 199, No. 1, p 65-71, 
July 17, 1990. 5 fig, 13 ref. 


Descriptors: *Acid rain effects, *Crustaceans, 
*Data collections, *Humic acids, *Hydrogen ion 
concentration, *Plankton, *Sweden, Correlation 
analysis, Data interpretation, Rotifers, Species dis- 
tribution, Waterfleas. 


A large quantity of planktonic and semiplanktonic 
microcrustacean data collected from a variety of 
waters in south and central Sweden was computer- 
ized. The more frequent species were listed ac- 
cording to pH and humic acid (measured by color 
as Pt/L) ae. Species indicative of oligotro- 
nee ae mc _ abundant just below the 
new pH point (5. eurytropic species at a 
similarly neutral pH, and the ere 
Daphnia cucullata and D. a rg 

bee with higher pH leve 
pH preferences were observed. No correlation was 
‘ound between humic acid and trophic level. In 
most cases planktonic species occurred at lower 
humic acid or and semiplanktonic species at 
higher levels. Rotifers were distributed over the 
widest pH range. (White-Reimer-PTT) 
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— 0). No extreme 


NETHERLANDS). 
Hoogheemraadschap van Rijnland, Leiden (Neth- 
erlands). 
For primary bibliographic entry see Field 5B. 
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CULTURAL EUTROPHICATION OF WEST 
POINT LAKE--A 10-YEAR STUDY. 

Auburn Univ., AL. Dept. of Fisheries and Allied 
Aquacultures. 

For primary bibliographic entry see Field 5C. 
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ACCUMULATION OF SCANDIUM IN THE 
SHOOTS OF AQUATIC BRYOPHYTES IN 
ACID WATER. 

National Inst. for Environmental Studies, Ibaraki 
(Japan). 

K. Satke, and M. Nishikawa. 

Hydrobiologia HYDRB8, Vol. 199, No. 3, p 173- 
177, July 31, 1990. 1 fig, 2 tab, 17 ref. 


Descriptors: *Acidic water, *Aluminum, *Aquatic 
plants, *Bioaccumulation, *Bioindicators, *Bryo- 
phytes, *Scandium, *Trace metals, Chile, England, 
Hydrogen ion concentration, Inductively coupled 
plasma, Japan, New Caladonia, Solubility. 


The content of scandium (Sc) was determined 
using inductively coupled plasma in the shoots of 
eighteen species of aquatic bryophytes collected 
from thirty-five freshwater sites (rivers, streams, 
lakes, and springs) located in Chile, England, 
Japan, and New Caladonia. The shoots of aquatic 
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bryophytes were found to accumulate scandium in 
acid water, attaining a level of 33 microg/g in 
Scapania undulata in an acid stream with a pH of 
about 4.2. The content of scandium was highly 
correlated with that of aluminum in the shoots of 
S. undulata (r=0.986, 0.967; <0.01). The in- 
crease in Sc and Al in the pot Pon correspond- 
ed to the time of contact with the stream water. 
Little is known about the behavior of Sc in natural 
fresh water, but it is recognized that the value of 
the acid-base equilibrium coefficient of the aquo- 
scandium ion in water is similar to that of the aquo- 
aluminum ion which has a higher solubility in acid 
water than in non-acid water. The results demon- 
strated the accumulation of Sc by S. undulata and 
Jungermannia vulcanicola in acid water. However, 
the details of Sc accumulation by other aquatic 
bryophytes and the differences between the accu- 
mulation of Sc and Al in acid waters were not 
apparent. (White-Reimer-PTT) 
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SEASONAL CHANGES IN THE DISSOLVED 
FREE AMINO ACID AND DOC CONCENTRA- 
TIONS IN A HYPERTROPHIC AFRICAN RES- 
ERVOIR AND ITS INFLOWING RIVERS. 
Council for Scientific and Industrial Research, Pre- 
toria (South Africa). Div. of Water Technology. 
R. D. Robarts, R. J. Wicks, and R. Gehr. 
Hydrobiologia HYDRB8, Vol. 199, No. 3, p 201- 
216, July 31, 1990. 8 fig, 3 tab, 35 ref. 


Descriptors: *Amino acids, *Dissolved organic 
carbon, ‘*Eutrophication, *Reservoirs, *South 
Africa, Aquatic bacteria, Correlation analysis, 
Depth, Flow, Influent streams, Rivers, Seasonal 
variation. 


While dissolved free amino acids (DFAA) in 
marine and fresh waters typically make up only a 
minor portion (0.1 to 0.5%) of t of the total pool of 
dissolved organic carbon (DOC), free amino acids 
can be important pase and in the flux of 
carbon in lakes. DFAA concentration and compo- 
sition and DOC concentration were measured over 
16 months at three depths in hypertrophic Hart- 
beespoort Dam, South Africa and its two peren- 
nially inflowing rivers. The range of DFAA con- 
centrations in the reservoir and both rivers were 
with dominant DFAA consisting of serine, 
ycine, alanine and ornithine in all three systems. 
e range of DOC concentrations in the rivers 
was 1.5-11.1 mg/L, the major river (Crocodile) 
had about twice the DOC concentration of the 
Magalies River. The DFAA/DOC ratios ranged 
between 0.02-1.1% in the Crocodile River and 
0.13-3.7% in the Magalies River. DFAA and DOC 
concentrations were ore sa correlated to the 
Magalies River flow, but for the Crocodile River, 
which regeived domestic and industrial effluents, 
DOC was inversely correlated to flow. The source 
of DFAA in both rivers was mainly terrestrial, in 
contrast to the main DOC source in the Crocodile 
River which was the effluents. The DFAA load of 
the Crocodile River ranged between 0.22 and 208 
pee pete» DOC (5.0-24.8 mg/L) in Hartbeespoort 
ly decreased with depth but DFAA 
(15-480 nm ammol/L) concentration showed no clear 
ratios varied between 
0: iy ind 2 2 o%. FOFAA concentrations were corre- 
lated with bacterial numbers at 0 and 10 m only, 
while no significant correlations were found with 
bacterial production at any depth. The rate of 
bacterial utilization of DFAA was low compared 
with data from other lakes. Diurnal phytoplankton 
production of DFAA in the euphotic zone of the 
whole lake was calculated to vary between 268 
and 30,780 t C/d indicating autochthonous DFAA 
sources were dominant to allochthonous DFAA 
sources. The autochthonous production of DFAA 
was >2 x gross bacterial production of the eupho- 
tic zone indicating that although DFAA concen- 
trations were frequently < 10 microg C/L, the 
rate of DFAA production exceeded bacterial re- 
quirements. (Author’s abstract) 
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EFFECT OF HYDROPOWER PEAKING FLOW 
FLUCTUATIONS ON COMMUNITY STRUC- 
TURE AND FEEDING GUILDS OF INVERTE- 
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BRATES COLONIZING ARTIFICIAL SUB- 
STRATES IN A LARGE IMPOUNDED RIVER. 
Minnesota Univ., St. Paul. Dept. of Forest Re- 
sources. 

For primary bibliographic entry see Field 4C. 
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SURVIVAL OF EARLY LIFE STAGES OF 
BROWN TROUT (SALMO TRUTTA L.) IN RE- 
LATION TO ALUMINIUM SPECIATION IN 
UPLAND WELSH STREAMS. 

University Coll., Cardiff (Wales). School of Pure 
and Applied Biology. 

For primary bibliographic entry see Field SC. 
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MOLLUSCICIDAL AND PISCICIDAL PROP- 
ERTIES OF COPPER(I 
TETRAOXOSULFATE(VD ON BULINUS GLO- 
BOSUS (MORELET) AND CLARIAS ANGUIL- 


LARIS (L). 

Ahmadu Bello Univ., Zaria (Nigeria). Dept. of 
Biological Sciences. 

For primary bibliographic entry see Field 5C. 
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STRUCTURE-TOXICITY RELATIONSHIPS 
FOR SELECTED WEAK ACID RESPIRATORY 
UNCOUPLERS. 

Tennessee Univ., Knoxville. Coll. of Veterinary 
Medicine. 

For primary bibliographic entry see Field 5C. 
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EFFECT OF CADMIUM ON VITELLOGENIN 

METABOLISM IN ESTRADIOL-INDUCED 
(PLATICHTHYS FLESUS (L.)) 

MALES AND FEMALES. 

Odense Univ. (Denmark). Biological Inst. 

For primary bibliographic entry see Field 5C. 
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METABOLIC RESPONSE OF GRASS SHRIMP 
PALAEMONETES KADIAKENSIS RATHBUN, 
TO ACUTE EXPOSURE OF SUBLETHAL 
CHANGES IN PH. 

Texas A and M Univ., College Station. Dept. of 
Biology. 

For primary bibliographic entry see Field 5C. 
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EFFECTS OF SUBLETHAL EXPOSURE TO 
CHLORINE ON THE UPTAKE OF POLY- 
CHLORINATED BIPHENYL CONGENERS BY 
RAINBOW TROUT, SALMO GAIRDNERI 
(RICHARDSON). 

Tennessee Univ., Knoxville. Graduate Program in 
Ecology. 

For primary bibliographic entry see Field 5C. 
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PHYTOPLANKTON DYNAMICS IN THREE 
ROCKY MOUNTAIN LAKES, COLORADO, 
U.S.A. 

Geological Survey, Denver, CO. 

For primary bibliographic entry see Field 5C. 
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RELATIONSHIPS AMONG DEPTH TO 
FROZEN SOIL, SOIL WETNESS, AND VEGE- 
TATION TYPE AND BIOMASS IN TUNDRA 
NEAR BETHEL, ALASKA, U.S.A. 

Gettysburg Coll., PA. Dept. of Biology. 

For primary bibliographic entry see Field 5C. 
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BIOSEDIMENTOLOGY AND PALEOHYDRO- 
LOGY OF HOLOCENE STROMATOLITES 
FROM LAKE TANGANYIKA (BIOSEDIMEN- 
TOLOGIE DES STROMATOLITES HOLO- 
CENES DU LAC TANGANYIKA (BURUNDD. 
IMPLICATIONS HYDROLOGIQUES). 

Quebec Univ., Montreal. Centre Geochimie Isoto- 
pique et Geochronologie. 


For primary bibliographic entry see Field 2J. 
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ECOLOGICAL RELATIONSHIPS OF WILD 
RICE, ZIZANIA AQUATICA. 9. PRODUCTION 
IN ORGANIC-FLOCCULENT SEDIMENTS. 
Lakehead Univ., Thunder Bay (Ontario). Dept. of 
Biology. 

W. R. Day, and P. F. Lee. 

Canadian Journal of Botany CJBOAW, Vol. 68, 
No. 7, p 1542-1548, July 1990. 6 fig, 2 tab, 19 ref. 
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Seasonal chemical trends and wild rice production 
were examined in unproductive organic-flocculent 
sediments from three lakes: Collins Lake, No- 
Name Lake, and Tag Lake, Ontario. Variations 
occurred in the level of organic matter and nutri- 
ent concentrations among these lakes. However, 
these among-lake variations were not as distinct as 
the differences that occurred between these lakes 
and a productive wild rice lake, Beavero Lake. 
Cluster analysis shows the interrelationships of the 
sediment variables in the three flocculent lakes. 
The sharpest change in the similarity index oc- 
curred after a value of 5, at which point five 
separate clusters could be defined: cluster 1, pH, P; 
cluster 2, BD, Fe; cluster 3, Zn, Cu; cluster 4, N, 
Ca; cluster 5, Mn, K, LOI, and Mg. The variation 
in the nutrient content between Beavero and the 
organic-flocculent lakes may reflect the origin of 
the organic material present in the two types of 
sediments. Detrital material within sediments acts 
as a source of nutrients that increase with microbi- 
al decomposition, adsorption, deposition, and min- 
eralization of organic matter. Much of the organic 
matter within organic-flocculent sediments is be- 
lieved to be peat detritus derived from the sur- 
rounding peat bogs and may be classified as sedi- 
mentary peat. Sediments derived from p eats tend 
to be resistant to decay and have low bacterial and 
nutrient content. Macrophytes, algae, and straw, 
on the other hand, decompose at a faster rate than 
peat, are likely the major source of sediment in 
Beavero Lake, and result in the generally higher 
nutrient levels present in the lake. Nitrogen con- 
centrations were lower in Beavero sediments, but 
these were likely the result of cumulative nutrient 
depletion caused by years of wild rice cropping. 
Sediment density may also affect the release of 
nutrients from the sediments and accounts for some 
of the variations between the two types of sedi- 
ment. (Lantz-PTT) 
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WETLAND IDENTIFICATION: A MEANS TO 
PREVENT POTENTIAL PUBLIC HEALTH 
PROBLEMS. 

— Environmental Consultants, Middlesex, 
A. V. Agovino. 

Journal of Environmental Health JEVHAH, Vol. 
52, No. 5, p 280-281, March/April 1990. 14 ref. 


Descriptors: *Classification, *Environmental pro- 
tection, *Public health, *Water pollution control, 
*Wetlands, Hydrologic properties, Soil properties, 
Vegetation. 


Development pressures across the nation, especial- 
ly in the Northeast, have focused public attention 
on the protection and preservation of wetlands. 
Encroachment upon wetlands threatens a valuable 
natural resource, while the installation of on-site 
sewage disposal systems in soils with certain 
hydric characteristics may adversely affect public 
health. Although most health departments are not 
responsible for enforcing regulations related to 
wetlands, an understanding of wetlands and their 
characteristics will help the sanitarian or environ- 
mental health specialist, who is reviewing site de- 
velopment applications, to anticipate and eliminate 
potential problems before they occur. Wetlands are 
the most productive of habitats and are one of the 
most rapidly disappearing, with thousands of acres 
lost annually to filling related to development. 
Wetlands may be delineated using the multi-param- 


eter approach employed by the Army Corps of 
Engineers and other federal agencies. This method 
requires that the following three parameters be 
assessed at individual points along the wetland/ 
upland boundary: (1) vegetation; (2) soil; and (3) 
hydrology. The sanitarian who has knowledge and 
experience in soils and site evaluation can become 
a vital part of the growing effort to protect these 
ecosystems and can concurrently assist in the pro- 
vision of safe treatment and disposal of sewage 
through proper siting of the septic systems. (Lantz- 
PTT) 
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COLONIZATION PROCESS OF A TYPICAL 
EPILITHIC ALGAL COMMUNITY--HO- 
MOEOTHRIX JANTHINA-ACHNANTHES JA- 
PONICA COMMUNITY--IN A LESS POLLUT- 
ED RIVER IN JAPAN (IN JAPANESE). 

S. Tanaka, and T. Watanabe. 

Japanese Journal of Phycology JIPHDP, Vol. 38, 
No. 2, p 167-177, June 20, 1990. 8 fig, 14 ref. 
English summary. 
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*Japan, *Species composition, Ecosystems, Flow 
pattern, Model studies, Seasonal variation. 


The Homoeothrix janthina (blue-green alga)-Ach- 
nanthes japonica (diatom) community is a typical 
epilithic algal community in less polluted rivers in 
Japan in all seasons except winter. The community 
development process was studied using substrates 
placed on the river bed of the River Takami. The 
study was conducted during the autumn and 
winter seasons and the transition between the two 
seasons in order to determine the effects of differ- 
ent water currents. The data indicated that the 
increase of Achnanthes japonica was caused by the 
decrease in water velocity near the surface of the 
substrate on which many trichomes of Homoeoth- 
rix janthina grew. A colonization model was also 
used to explain the change in dominant species and 
community structure. The model results indicated 
that the colonization of periphyton in less polluted 
rivers developed from a two-dimensional structure 
consisting of diatoms belonging to the prostrate 
type, sliding type, and upright type to a three- 
dimensional structure with both diatoms and blue- 
green algae. (Author’s abstract) 
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RELATIONS BETWEEN BROOK TROUT 
STANDING STOCKS AND HABITAT FEA- 
TURES IN BEAVER PONDS IN SOUTHEAST- 
ERN WYOMING. 

Wyoming Cooperative Fishery and Wildlife Re- 
search Unit, Laramie. 

For primary bibliographic entry see Field 81. 
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POTENTIAL CHANGES IN THERMAL 
STRUCTURE AND CYCLE OF LAKE MICHI- 
GAN DUE TO GLOBAL WARMING. 

National Oceanic and Atmospheric Administra- 
tion, Ann Arbor, MI. Great Lakes Environmental 
Research Lab. 

M. J. McCormick. 

Transactions of the American Fisheries Society 
TAFSAI, Vol. 119, No. 2, p 183-194, March 1990. 
6 fig, 2 tab, 24 ref. 
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*Model studies, *Temperature effects, Circulation 
patterns, Mixing, Seasonal variation, Sensitivity 
analysis, Stratification, Thermocline, Wind veloci- 
ty. 


A one-dimensional numerical model was used to 
estimate the present and possible future tempera- 
ture structures in Lake Michigan. The estimates 
were based on model output from simulations of 
the 1981-1984 offshore temperature field. Three 
scenarios based on general circulation models in 
which atmospheric CO2 was doubled were used. 
The models were those of the Goddard Institute 
for Space Studies (GISS), the Geophysical Fluid 
Dynamics Laboratory (GJDL), and the Oregon 





State University (OSU). In general, simulations 
based on these three scenarios suggested that 
winter and summer heat contents of the lake would 
be higher than at present; the summer increase 
would be less than that in winter. The higher 
winter heat content would cause an earlier onset of 
full thermal stratification, and the season of stratifi- 
cation would increase by up to two months. The 
earlier onset of stratification, coupled with little 
change in the wind stress pattern, would yield 
stronger stratification and less energy for large- 
scale vertical mixing. The GISS and GFDL sce- 
narios suggest that the lake may not fully turn over 
in most winters, so a permanent thermocline may 
form in the deeper regions of Lake Michigan, 
below the shallow seasonal thermocline. Should 
future wind speeds be reduced from those used in 
the study, sensitivity analyses suggest that the true 
effect on the annual thermal cycle and structure 
may be underestimated. Furthermore, given all of 
the uncertainties surrounding estimates of future 
climate, these results are best viewed as a sensitivi- 
ty study, wherein the scales selected for the sensi- 
tivity tests are based on the different circulation 
model scenarios. (Author’s abstract) 
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THERMAL STRUCTURE OF THE LOWER 
GREAT LAKES IN A WARM YEAR: IMPLICA- 
TIONS FOR THE OCCURRENCE OF HYPO- 
LIMNION ANOXIA. 

National Water Research Inst., Burlington (Ontar- 


io). 

W. M. Schertzer, and A. M. Sawchuk. 
Transactions of the American Fisheries Society 
TAFSAI, Vol. 119, No. 2, p 195-209, March 1990. 
11 fig, 1 tab, 46 ref. 


Descriptors: *Anoxic conditions, *Climatology, 
*Global warming, *Great Lakes, *Hypolimnion, 
*Limnology, *Temperature effects, *Thermal 
stratification, Heat flux, Seasonal variation, Ther- 
mocline. 


Surface heat flux, thermal structure and dissolved 
oxygen concentrations for the lower Great Lakes 
were examined for an anomalously warm year, 
1983. The year was characterized by large reduc- 
tions in surface heat losses in winter and above- 
average surface heat flux gains in summer. On an 
annual basis, the lakes buffered large surface heat 
gains in summer months through losses in other 
months. Observations indicated higher surface 
water temperatures, significant reductions in dura- 
tion and extent of ice cover, and an earlier disap- 
pearance of the 4 C isotherm, signalling an earlier 
start to thermal stratification. In response to great- 
er surface heating and low wind conditions, the 
thermocline formed higher in the water column, 
and stratification lasted longer than in other years. 
These conditions contributed to slight hypolimne- 
tic anoxia in the central basin of Lake Erie in the 
latter half of September. A changed duration and 
distribution of thermal stratification during warm 
years has important consequences for water quality 
issues such as development of hypolimnetic anoxia. 
Based on conditions in 1983, anoxia may still occur 
in a warmer climate and factors such as duration of 
stratification, in addition to thermocline position, 
may become increasingly important for assess- 
ments of anoxia in susceptible lakes. (White- 
Reimer-PTT) 
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EFFECTS OF CLIMATE WARMING ON DIS- 
SOLVED OXYGEN CONCENTRATIONS IN 
LAKE ERIE. 

HydroQual, Inc., Mahwah, NJ. 

A. F. Blumberg, and D. M. Di Toro. 

Transactions of the American Fisheries Society 
TAFSAI, Vol. 119, No. 2, p 210-223, March 1990. 
9 fig, 2 tab, 33 ref. EPA Contract 68-01-7288. 
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tion, Water quality. 


A coupled hydrodynamic and water quality model 
was used to examine the response of dissolved 


oxygen concentrations to warming of the central 
basin of Lake Erie. An area-averaged hydrody- 
namic model was used to estimate the lake tem- 
peratures and thermocline variability as forced by 
surface heating and winds. Vertical turbulence 
mixing processes were incorporated by a second- 
moment, turbulence closure submodel. The water 
quality model comprised a set of 15 mass balance 
equations that predicted distributions of phyto- 
plankton biomass, nutrient concentration, and dis- 
solved oxygen. A synthesis of the results from the 
coupled model forced by climate warming scenar- 
ios from three atmospheric general circulation 
models suggested that there will be a substantial 
decline in oxygen concentrations in the central 
basin. Although forecasts of future conditions that 
are beyond established experiences are uncertain, it 
appears likely that climate warming will lead to 
such a decline regardless of details in changes of 
lake stratification dynamics. Losses of 1 mg/L of 
dissolved oxygen in the upper layers and of 1-2 
mg/L in the lower layers of Lake Erie’s central 
basin can be > along with an increase in 
the area of the lake that is anoxic. The decline in 
dissolved oxygen is predicted to be due to warmer 
lake temperatures, which increase the rate of bac- 
terial activity in the hypolimnion waters and sedi- 
ment, rather than to thermocline location and 
volume of water below the thermocline. (Author’s 
abstract) 
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TEMPERATURE-OXYGEN HABITAT FOR 
FRESHWATER AND COASTAL STRIPED 
BASS IN A CHANGING CLIMATE. 

Oak Ridge National Lab., TN. Environmental Sci- 
ences Div. 
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TENTIAL CHANGES IN THE THERMAL 
HABITAT OF GREAT LAKES FISH AFTER 
GLOBAL CLIMATE WARMING. 

Wisconsin Univ.-Madison. Center for Limnology. 
For primary bibliographic entry see Field 2B. 
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POTENTIAL EFFECTS OF GLOBAL CLIMATE 
WARMING ON THE GROWTH AND PREY 
CONSUMPTION OF GREAT LAKES FISH. 
Wisconsin Univ.-Madison. Center for Limnology. 
For primary bibliographic entry see Field 2B. 
W91-01395 


EFFECT OF AIR TEMPERATURE ON 
GROWTH OF LARGEMOUTH BASS_ IN 
NORTH AMERICA. 

Wilfrid Laurier Univ., Waterloo (Ontario). Dept. 
of Biology. 

R. W. McCauley, and D. M. Kilgour. 

Transactions of the American Fisheries Society 
TAFSAI, Vol. 119, No. 2, p 276-281, March 1990. 
4 fig, 21 ref, append. 
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The relationship between air temperature and 
growth for geographically disparate populations of 
largemouth bass Micropterus salmoides were ex- 
amined by using published data in conjunction 
with climatological records. The thermal compo- 
nent of climate best correlated with growth was 
accumulated day-degrees over 10 C. This measure 
of climate was suggested by a simple model in 
which growth rate is proportional to temperature 
in excess of 10 C. Correlations (0.79-0.84) between 
total mean lengths each year (years 3-8) and accu- 
mulated day-degrees were significant, and indicat- 
ed that more than half the variability in growth 
may be attributed to environmental temperature. 
Theoretical growth curves reconstructed from 
these regression lines agreed well with those ob- 
served for natural populations. In addition to af- 
fecting growth rates, climate warming will extend 
the ranges of warmwater species northward. It has 
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been suggested that the 18 C July isotherm may 
delineate the northern boundary of the range of 
several species, including largemouth bass. (Au- 
thor’s abstract) 
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SEA LAMPREY AS AN EARLY RESPONDER 
TO CLIMATE CHANGE IN THE GREAT 
LAKES BASIN. 

Toronto Univ. (Ontario). Dept. of Zoology. 
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SIZE-DEPENDENT WINTER MORTALITY OF 
YOUNG-OF-THE-YEAR WHITE PERCH: CLI- 
MATE WARMING AND INVASION OF THE 
LAURENTIAN GREAT LAKES. 

York Univ., Toronto (Ontario). Dept. of Biology. 
For primary bibliographic entry see Field 81. 
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CLIMATE, POPULATION VIABILITY, AND 
THE ZOOGEOGRAPHY OF TEMPERATE 
FISHES. 

Ontario Ministry of Natural Resources, Maple. 
Fisheries Branch. 
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INFLUENCE OF TEMPERATURE CHANGES 
ON AQUATIC ECOSYSTEMS: AN INTERPRE- 
TATION OF EMPIRICAL DATA. 

Toronto Univ. (Ontario). Dept. of Zoology. 

For primary bibliographic entry see Field 2B. 
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GAS TRANSFER VELOCITIES IN LAKES 
MEASURED WITH SF6. 

University of East Anglia, Norwich (England). 
School of Environmental Sciences. 

R. C. Upstill-Goddard, A. J. Watson, P. S. Liss, 
and M. I. Liddocoat. 

Tellus TELLAL, Vol. 42B, No. 4, p 364-377, 
September 1990. 8 fig, 2 tab, 49 ref. 
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The experimentally-determined relationships be- 
tween air-water gas transfer velocity and wind- 
speed were examined for two small, rapidly wind 
mixed lakes in upland southwest England. High- 
precision estimates of the gas transfer velocity with 
daily resolution, were derived by monitoring the 
rate of evasion from the lakes of added sulfur 
hexafluoride, SF6, an inert, sparingly soluble, man- 
made gaseous tracer. Corresponding data on in situ 
wind speeds and directions, and surface water tem- 
peratures were automatically logged as a time 
series of 4 minute averages, using a battery-pow- 
ered device. The results significantly extend the 
existing field database and show a strong depend- 
ence of gas transfer velocity, normalized to CO2 at 
20 C, on windspeed in the range of about 2-13 m/ 
second, corrected to a height of 10 m. No correla- 
tion was found between gas transfer velocity and 
wind direction. The data are fitted with two least- 
squares straight lines which intersect at a wind- 
speed of 9.5 +/-3 m/second, beyond which signifi- 
cant steepening of the gas transfer velocity versus 
windspeed relationship implies a transition from 
the rough surface to breaking wave regime. This 
finding is in broad agreement with previous con- 
clusions. Nevertheless, the data scatter about the 
fitted lines exceeds that which would be predicted 
from the associated analytical uncertainties. This 
implies the observed relationships between gas 
transfer velocities and windspeed are not unique, 
and therefore, that additional factors must be im- 
portant in determining gas transfer velocities. (Au- 
thor’s abstract) 
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PREDICTION OF PHOSPHATE COPRECIPI- 
TATION WITH CALCITE IN FRESHWATERS. 
Freshwater Biological Association, 
(England). River Lab. 

W. A. House. 

Water Research WATRAG, Vol. 24, No. 8, p 
1017-1023, August 1990. 3 fig, 3 tab, 29 ref. 
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In lakes the coprecipitation of phosphorus is an 
important self-cleaning mec and can result 
in the removal of as much as 97% of the phospho- 
rus from the epilimnion. It is estimated that about 
35% of the total phosphorus removal from the 
epilimnion of a lake could be coprecipitated with 
calcite. The coprecipitation reaction is caused by 
the interaction between inorganic phosphorus and 
the calcite surface during crystal growth, followed 
by the incorporation of some of the surface phos- 
phorus into the bulk structure as growth — 
The application of a model to describe inor, _ 
phosphate coprecipitation with calcite in fresh- 
waters was investigated. An approximate form of 
the coprecipitation equation was developed and 
tested using data from studies of the coprecipita- 
tion kinetics in different river waters. The results 
indicate that within certain pH limits and phos- 
phate concentration, the simplified equation de- 
scribes the adsorption function and hence copreci- 
pitation behavior reasonably well (within 10% of 
the value obtained using the full form of the copre- 
cipitation equation). When the adsorption function 
is not significantly changed during the coprecipita- 
tion reaction, the phosphate coprecipitation rate is 
linearly related to the calcite precipitation rate. 
(Mertz-PTT) 
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SEASONAL AND LONG-TERM TRENDS IN 
TRUCKEE RIVER NUTRIENT CONCENTRA- 
TIONS AND TRUCKEE RIVER NUTRIENT 
CONCENTRATIONS AND LOADINGS TO 
PYRAMID LAKE, NEVADA: A TERMINAL 
SALINE LAKE. 

Fish and Wildlife Service, Columbia, MO. 
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GEOGRAPHICAL DISTRIBUTION OF CON- 
TAMINANTS AND PRODUCTIVITY MEAS- 
URES OF HERRING GULLS IN THE GREAT 
LAKES: LAKE ERIE AND CONNECTING 
CHANNELS 1978/79. 

Canadian Wildlife Service, Burlington (Ontario). 
Ontario Region. 
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ENVIRONMENTAL IMPACTS OF DEVELOP- 
MENT ON WETLANDS IN ARID AND SEMI- 
ARID LANDS 


University Coll., London (England). Dept. of Ge- 
ography. 
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REAL-TIME MULTIPURPOSE RESERVOIR 
OPERATION: A CASE STUDY 

Indian Inst. of Science, Bangalore. Dept. of Civil 
Engineering. 

For primary bibliographic entry see Field 4A. 
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PIRLA PROJECT (PALEOECOLOGICAL IN- 
VESTIGATION OF RECENT LAKE ACIDIFI- 
CATION): AN INTRODUCTION TO THE SYN- 
THESIS OF THE PROJECT. 

Indiana Univ. at Bloomington. Dept. of Biology. 
For primary bibliographic entry see Field 5B. 
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PALEOECOLOGICAL INVESTIGATION OF 
RECENT LAKE ACIDIFICATION IN THE ADI- 
RONDACK MOUNTAINS, N.Y. 

Indiana Univ. at Bloomington. Dept. of Biology. 
For primary bibliographic entry see Field 5B. 
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SEQUENTIALLY “EXTRACTED METALS IN 
ADIRONDACK LAKE SEDIMENT CORES. 
Indiana Univ., Bloomington. School of Public and 
Environmental Affairs. 

J. R. White, and C. P. Gubala. 

Journal of Paleolimnology JOUPES, Vol. 3, No. 3, 
p 243-252, 1990. 3 fig, 2 tab, 33 ref. Electric Power 
Research Institute fund RP-2174-10. 
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Metal deposition patterns have been examined in 
sediment cores from three lakes in the Adirondack 
region of New York as part of the Paleoecological 
Investigation of Recent Lake Acidification 
(PIRLA) project. Sequential chemical extraction 
of Al, Fe, Mn, Pb, and Zn has yielded information 
on their chemical nature and potential mechanisms 
involved in their deposition. Results indicate his- 
torical changes in watershed chemistry may have 
influenced metal chemistry in these lakes. Detailed 
descriptions of the chemical forms of metals in 
sediments is not possible due to the fact that ex- 
traction methods are only operational. However, 
in two systems known to have been acidified in 
recent time by acidic deposition, concentrations of 
labile Al increase after 1940-1950, corresponding 
with lake acidification as inferred from diatom 
assemblages. Temporal trends in the inputs of Pb in 
the Cl-C4 fraction are also consistent with known 
historical changes in atmospheric Pb inputs to the 
region. Chemical stratigraphies of Fe and Mn are 
most likely dominated by internal biogeochemical 
cycling within sediments. (See W91-01498, W91- 
01499, W91-01501, and W91-01502) (Author’s ab- 
stract) 
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RES, 
Harvard Univ., Cambridge, MA. Dept. of Land- 
scape Architecture. 
M. W. Binford. 
Journal of Paleolimnology JOUPE8, Vol. 3, No. 3, 
p 253-267, 1990. 5 fig, 3 tab, 24 ref. Electric Power 
Research Institute fund RP-2174-10. 
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Lead-210 assay and dating are subject to several 
sources of error, including natural variation, the 
statistical nature of measuring radioactivity, and 
estimation of the supported fraction. These meas- 
urable errors are considered in calculating confi- 
dence intervals for Pb-210 dates. Several sources 
of error, including the effect of blunders or misap- 
plication of the mathematical model, are not in- 
cluded in the quantitative analysis. First-order 
error analysis and Monte Carlo simulation of cores 
from Florida Paleoecological Investigation of 
Recent Lake Acidification (PIRLA) project lakes 
were used as independent estimates of dating un- 
certainty. It was found that constant-rate-of-supply 
(CRS) model dates average less than 1% older 
than Monte Carlo median dates, but the difference 
increases nonlinearly with age to a maximum of 
11% at 160 years. First-order errors increase ex- 
ponentially with calculated CRS model dates, with 
the largest 95% confidence interval in the bottom- 
most datable section being 155 (+ or -) 90 years, 
and the smallest being 128 (+ or -) 8 years. Monte 
Carlo intervals also increase exponentially with 
age, but the largest 95% occurrence interval is 152 


(+ or -) 44 years. Confidence intervals calculated 
by first-order methods and ranges of Monte Carlo 
dates agree fairly well until the Pb-210 date is 
about 130 years old. Older dates are unreliable 
because of this divergence. (See W91-01498 thru 
W91-01500 and W91-01502) (Author’s abstract) 
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UTILITY OF SCALED CHRYSOPHYTES FOR 
INFERRING LAKEWATER PH IN NORTHERN 
NEW ENGLAND LAKES. 

Queen’s Univ., Kingston (Ontario). Dept. of Biol- 


ogy. 

S. S. Dixit, J. P. Smol, D. S. Anderson, and R. B. 
Davis. 

Journal of Paleolimnology JOUPES, Vol. 3, No. 3, 
p 269-286, 1990. 7 fig, 6 tab, 74 ref. Electric Power 
Research Institute id RP-2170-10; NSF Grant 
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As part of the Paleoecological Investigation of 
Recent Lake Acidification (PIRLA) project, 
scaled chrysophytes in the surface sediments of 58 
soft-water northern New England lakes were ana- 
lyzed to assess their usefulness for inferring pH. 
The distributions of many taxa were correlated 
with lakewater pH and associated variables. Ca- 
nonical correspondence analysis (CCA) and clus- 
tering allowed chrysophyte taxa to be grouped 
according to their distributions along the pH gradi- 
ent. For example, Chrysodidymus synuroideus, 
Mallomonas hindonii, and M. hamata commonly 
occur in acidic water (pH<5.5), whereas M. cau- 
data and M. pseudocoronata are common in cir- 
cumneutral to alkaline waters. Of the five predic- 
tive models developed to infer pH, CCA-based 
calibration had the lowest standard error (0.35 pH 
units). A CCA-based predictive model was also 
developed to infer total alkalinity. There is strong 
evidence that, in the absence of past measured pH 
data, stratigraphic studies of sedimentary chryso- 
phyte scales will provide accurate reconstructions 
of pH in northern New England lakes. (See W91- 
01498 thru W91-01501) (Author’s abstract) 
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ANNUAL STONEFLY (PLECOPTERA) PRO- 
DUCTION IN A SECOND ORDER OKLAHO- 
MA OZARK STREAM. 

North Texas State Univ., Denton. Dept. of Biolog- 
ical Sciences. 

K. M. Jop, and K. W. Stewart. 

Journal of the North American Benthological So- 
ciety JNASEC, Vol. 6, No. 1, p 26-34, March 
1987. 1 fig, 6 tab, 32 ref. National Science Founda- 
tion Grants DEB 78-12565 and BSR 8308422. 
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Knowledge of aquatic insect secondary production 
is of considerable ecological importance from both 
population (individual growth and population sur- 
vivorship) and community (energy flow) perspec- 
tives. Total annual production by the stonefly as- 
semblage (13 species in riffles) of a second-order 
Ozark foothills stream was 6.1/g dry weight or 
25.5/g wet weight/sq m. The contribution of indi- 
vidual species to total stonefly production (dry 
weight) ranged from 0.01/g/sq m for Allocapnia 
rickeri to 2.57/g/sq m for Acroneuria evoluta. 
Over 50% of the stonefly production was contrib- 
uted by the perlid predators Acroneuria evoluta 
and Agnetina capitata. Predators contributed 83% 
of the total stonefly biomass and 67% of the total 
production, even though they represented only 
22% of the total abundance. Omnivores and shred- 
ders, which formed 78% of total stonefly density, 
contributed only 17% to the total biomass and 
33% to total production. Stoneflies from samples 





containing 6 g or more combined fine particulate 
organic matter and coarse particulate organic 
matter accounted for 67.2% of the total produc- 
tion. The high stonefly production of this Ozark 
foothills stream apparently contributes substantial- 
ly to its total energy budget. (Author’s abstract) 
W91-01506 


THERMAL AND TROPHIC STABILITY OF 

DEEPER MAINE LAKES IN GRANITE WA- 

a IMPACTED BY ACID DEPOSI- 
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Maine Univ. at Orono. Dept. of Geological Sci- 
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Research institute of Environmental Protection, 
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B. H. Du. 

Oceanologia et Limnologia Sinica (Hai Yang Yu 
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Lake Erhai is situated at the west end of the 
Yunnan plateau. Its catchment area is 2565 sq km 
and the area of the lake is 250 sq km with a mean 
depth of 10.5 m and a maximum depth of 20.5 m. 
— pH, DO, BODS, COD, total nitrogen and 
tal phosphorus along with their changes in two- 
poten intervals from April 1985 to April 1986 
were measured. In addition, the atmospheric tem- 
perature , the water temperature, precipitation, 
transparency and water level of the lake were also 
recorded. The variation of these physico-chemical 
properties was related to seasonal changes in the 
climate. In June and August, pH, BODS, COD, 
and total-N are very high, while transparency and 
DO levels were low. These values are reversed in 
February, which is the month with the lowest 
precipitation and the lowest lake level. The aver- 
age lake water values for this period are: water 
temperature, 16.9C; transparency, 3.4 m; ire 8.54; 
DO, 7.33 mg/l; BODS, 2.33 mg/l; COD, 2.54 mg/ 
1; total N, 0.605 mg/\; and total P, 0.031 mg/1. 
(Author’s abstract) 
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LAKESHORE SWAMPS OF BOSITENG LAKE 
IN THE XINJIANG AUTONOMOUS REGION 
(IN CHINESE). 

Changchun Inst. of Geography (China). 

X. H. Ma. 
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The lakeshore swamps of Bositeng Lake in Xin- 
jiang cover about 400 sq km and make up the 
largest areal swamp land in the arid zone of china. 
The climate of this region is temperate and arid. 
The Kaidu River with an origin in Tianshan 
Mountain and other creeks discharge a total of 4.16 
billion cu m of water annually into the Yangqi 
basin. This stable water supply is the leading factor 
in swamp formation. The Yanqi basin is a good 
place for swamp formation and peat accumulation. 
The swamp is composed mainly of Typha and 
other reeds and herbaceous plants with an annual 
reed production that reaches 22.95 million tons. 
This provides an abundant raw material resource 
for the papermaking industry. Peat reserves in the 


swamps are nearly a hundred million tons, howev- 
er peat in this area is unsuitable for large scale 
exploitation. Bositeng Lake and the lakeshore 
swamps are a special ecosystem under desert cli- 
mate conditions, which plays an important role in 
maintaining the regional ecological balance. (Au- 
thor’s abstract) 
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Academia Sinica, Beijing (China). Research Center 
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The inner Mongolian plateau is one of the most 
important areas of salt lakes in China with trona 
deposits known throughout the world. The soda 
lakes spread mainly over the northern region of the 
Eerdusi basin, the central Erlian basin, the south- 
eastern Hailer basin and Badanjiling desert. Gener- 
ally, they cover an area from several to several 
dozen sq km, and are surrounded by sand dunes. 
The salinity of soda lake brines is 200-350 g/L, 
with pH values of 9.09-10.67. The brines mainly 
consist of Na(+), K(+), Cl(-), SO4--), CO3(--) 
and HCO3(-) ions and therefore, belong to the Na- 
CO2-SO3-Cl type of brine. These are usually two 
layers of trona deposits in the soda lakes on the 
lateau composed mainly of natron, mirabilite, 
ite, and trona, as well as interbeds of black mud 
which contains a lot of illite clay, and much less 
gaylussite, dolomite and calcite. The trona layers 
always occur in a type of ‘bull’s eye pattern’ in 
various lakes. Commonly, the soda lakes on the 
plateau were formed on the basin of deflation 
depressions from the beginning of the early Holo- 
cene. However, those trona deposits were precipi- 
tated mostly during the low temperatures of the 
mid-late Holocene. This was proved by laboratory 
freezing experiments and sporo-pollen analysis. 
(Author’s abstract) 
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WATER BODY EVAPORATION EXPERIMENT 
OF POYANG LAKE (IN CHINESE). 
Hydrometerological Experiment 
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Oceanologia et Limnologia Sinica (Hai Yang Yu 
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Station of 


Poyang Lake is the largest fresh water lake in 
China. A study was conducted to determine the 
empirical formula and converting coefficients of 
the evaporation capacity of the surface of the lake, 
and the spatial change features of evaporation for 
the water surface as well as the characteristics of 
the evaporation discharge. The multiannual aver- 
age evaporation capacity of Poyang Lake is 1163.3 
mm. It increases gradually from February to July 
and decreases from September to December. The 
annual change is single peaked which is consistent 
with hydrological and meteorological factors. The 
annual evaporation capacity changes slightly. A 
trend was observed indicating that the change of 
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evaporation capacity in the 1980’s was smaller than 
that in the 1970’s, which was smaller than in the 
1960’s. The distribution of annual evaporation from 
the surface is in line with the change in wind 
velocity. The annual evaporation capacity and the 
change of wind velocity from the surface are 
greater in the middle of the lake and less near the 
lake shore. The multiannual average evaporation 
discharge from the lake is 2.704 billion cubic m, 
which constitutes 21.5% of the water generation 
capacity, 11.0% of the lake capacity and 1.8% of 
the inward flow from the valleys. The evaporation 
capacity is greater than the water generation ca- 
pacity from August to October. The supply flow- 
ing from the valleys is the key problem which 
should be taken into account in projects concerned 
with the control of Poyang Lake. (Author’s ab- 
stract) 
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ANALYSIS OF AIR TEMPERATURE EFFECT 
OF TATHU LAKE (IN CHINESE). 

op Sinica, Nanjing (China). Inst. of Geog- 
raphy. 

H. B. Lu, and G. L. Wei. 

Oceanologia et Limnologia Sinica (Hai Yang Yu 
Hu Chao) HYHCAG, Vol. 21, No. 1, p 80-87, 
January 1990. 9 fig, 5 tab, 8 ref. English summary. 


Descriptors: *Air temperature, *China, *Lakes, 
*Limnology, *Tai Hu (lake), ChangJiang Plain, 
nag Meteorology, Surface area, Temperature 
effects. 


Taihu Lake is a large shallow fresh water lake in 
the lower Changjiang Plain, China, with an area of 
2,428 square km and an average depth of 1.9 m. Its 
air temperature effects were analyzed with the data 
obtained from 14 meteorological stations including 
six stations specially set up in the Taihu Lake area. 
The profile of maximum air temperature approxi- 
mated a hyperbola and that of minimum air tem- 
perature a parabola in the Taihu lake area. The 
mean air temperature effect of Taihu Lake was 
calculated using the data obtained in 1983-1984. 
The results show that the annual mean air tempera- 
ture effect was 0.81C for the lake surface, 0.56C 
for the islands, and 0.34C for the lake shores. The 
strongest effect appeared in November, reaching 
1.79C, 1.39C and 0.92C, while the weakest effect 
occurred in June, 0.29C, 0.09C, and 0.06C. The 
annual mean maximum air temperature on the 
shores was 0.3-1.0C lower than that on the sur- 
rounding meteorological stations far from the lake. 
The extreme minimum air temperature on the lake 
surface was 3.0-5.0C higher than that on the mete- 
orological station which is located NW far from 
the lake. The impact of prevailing winds on the 
Taihu Lake air temperature effect were estimated, 
and the diagrams and empirical formulae for the 
minimum air temperature in water and the mean 
minimum air temperature in January on the lake 
surface are presented. The air temperature effects 
of Taihu Lake can reduce low temperature disas- 
ters for the double rice harvest in the lake region. 
(Author’s abstract) 

W91-01577 


RECORD-BREAKING RISE OF GREAT SALT 
LAKE IN 1981-1986 RELATED TO ANOMA- 
LOUS MID-TROPASPHERIC WIND PAT- 
TERN: 


Ss. 

Scripps Institution of Oceanography, La Jolla, CA. 
J. Namias. 

Wetter und Leben WTLBAR, Vol. 41, No. 1/4, p 
85-94, 1989. 8 fig, 6 ref. NSF Grant ATM-8407891, 
US Nat. Pro. Office Grant NA81AA-D-00054, 
USGS, Dept. of Interior Award No. 14-08-0001- 
G1483. 


Descriptors: *Climatology, *Great Salt Lake, 
*Precipitation, *Water level, *Weather patterns, 
Lake level, North America, Seasonal variation, 
Wind patterns. 


The Great Salt Lake has experienced many periods 
of excessive rainfall leading to high lake levels. 
The latest and highest of these occurred during the 
years 1981-1986 when the lake reached an histori- 
cal level of 1283.77 m. The normal level computed 





Field 2—WATER CYCLE 
Group 2H—Lakes 


for a period of 140 years from 1847 on was 1280 m. 
Increased precipitation, 134% higher than normal, 
was the principal cause for the rise in lake level. 
While there was above normal precipitation over 
much of the year, the fall season (September, Octo- 
ber, November) exhibited the greatest increase in 
precipitation. It was shown that upper level pre- 
vailing contour and wind patterns in the mid- 
troposphere were responsible for these conditions. 
Anomalous wind systems dominated a large por- 
tion of the northern hemisphere indicating that the 
conditions at Salt Lake were not unique. This 
analysis suggests that the Salt Lake’s levels and 
precipitation patterns are good indices of total U.S. 
precipitation. The physical reasons for this lay in 
the peculiar course of cyclones and their induced 
veritical motions, and in the siphoning of rich 
moisture supplies from the eastern North Pacific 
and the Gulf of Mexico. (King-PTT) 
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MEASUREMENT OF EXOENZYMATIC AC- 
TIVITY IN STREAMBED SEDIMENTS USING 
METHYLUMBELLIFERYL-SUBSTRATES. 
Max-Planck-Inst. fuer Limnologie, Schlitz (Germa- 
ny, F.R.). Limnologische Flussstation. 

For primary bibliographic entry see Field 2J. 
W91-01587 


METHOD OF MEASURING THE DEHYDRO- 
GENASE ACTIVITY OF SEDIMENTS. 

Sofia Univ. (Bulgaria). Dept. of Ecology. 

For primary bibliographic entry see Field 2J. 
W91-01588 


GROWTH OF BACTERIA ON ORGANIC 
MATTER PRODUCED BY ALGAE IN CONTIN- 
UOUS CULTURES. 

Ceskoslovenska Akademie Ved, Prague. Hydro- 
biologicka Lab. 

V. Vyhnalek, and K. Simek. 

Ergebnisse der Limnologie ERLIA6, Vol. 34, p 
37-42, 1990. 2 fig, 16 ref. 


Descriptors: *Algae, *Bacteria, *Culturing tech- 
niques, *Extracellular metabolism, *Limnology, 
*Organic matter, *Plankton, Analytical techniques, 
Bacterial physiology, Biomass, Phytoplankton, Pri- 
mary pro‘luctivity. 


Quantification of the fluxes of organic material 
from phytoplankton to bacterioplankton is difficult 
in natural waters. Biomass of algal cells and ac- 
companying bacteria was quantified in non-axenic 
steady-state cultures of the green alga Chlamydo- 
monas geitleri. Bacterial biomass produced in cul- 
tures was used to estimate a release of organic 
matter from algal cells. The inflowing medium was 
inorganic, no herbivorous zooplankton was present 
and no mortality of the Chlamydomonas cells was 
found during steady-state conditions. Therefore or- 
ganic exudates of living algae were assumed to be 
the sole source of carbon for bacterial growth. In 
steady-states where C. geitleri grew under phos- 
phorus limitation, the estimated exudate produc- 
tion (EP) did not exceed 6% of the net primary 
production. In contrast, in steady-states with light 
limitation of algal growth, EP ranged from 11.5 to 
68.5% of the net primary production of C. geitleri. 
Continuous cultures of algae can therefore be used 
to provide information about the release of organic 
matter from algal cells and its utilization by bacte- 
ria. (Author’s abstract) 

W91-01589 


EFFECT OF EXTRACELLULAR ORGANIC 
CARBON (EOC) FROM PHYTOPLANKTON 
ON THE COMMUNITY STRUCTURE OF OLI- 
GOTROPHIC BACTERIA. 

Kyoto Univ. (japan). Faculty of Agriculture. 

K. Fukami, S. Ohara, and Y. Ishida. 

Ergebnisse der Limnologie ERLIA6, Vol. 34, p 
43-47, 1990. 2 fig, 1 tab, 5 ref. 


Descriptors: *Aquatic bacteria, *Extracellular me- 
tabolism, *Lakes, *Limnology, *Oligotrophy, *Or- 
ganic carbon, *Phytoplankton, *Species composi- 
tion, Bacterial analysis, Bacterial physiology, Cul- 
ture media, Culturing techniques, Japan, Lake 
Biwa, Oligotrophic bacteria, Seasonal variation. 


The effect of phytoplankton, through their extra- 
cellular organic carbon (EOC), on the community 
structure of oligotrophic bacteria was studied. This 
was done by comparing the most-probable number 
(MPN) of oligotrophic bacteria, using filtered lake- 
water samples containing different dominant spe- 
cies of phytoplankton as MPN media. Water sam- 
ples to be used for the counting of bacterial num- 
bers were collected once a month at a depth of 6 m 
in the northern part of Lake Biwa, Japan. A part of 
each sample was sterilized by passage through a 
Millipore filter with a 0.22-micron pore size. When 
they were not used immediately, filtered water 
samples were kept frozen at -20 C until employed 
for experiments. Artificial peptone medium of low 
concentration was used as a reference medium. 
Bacterial MPNs from inocula cultured in water 
collected at the same time as the inoculum were 
compared with MPNs for inocula cultured in 
water collected in other months and for inocula 
cultured in the reference medium. In most cases, 
MPNs with simultaneously-collected lake water 
medium were remarkably higher than those with 
the other two media. However, MPN values were 
comparable when MPN media were prepared with 
lake water of different seasons which contained the 
same dominant species of phytoplankton as media 
prepared with simultaneously-collected lake water. 
Moreover, it was shown that media prepared with 
the filtrate of an axenic culture of Staurastrum 
dorsidentiferum gave much higher MPN values for 
bacterial communities that were present during 
seasons when this phytoplankton species predomi- 
nated than did even simultaneously-collected lake 
water media. These results indicate that dominant 
species of phytoplankton affect, through their ex- 
tracellular organic carbon, the community struc- 
ture of oligotrophic bacteria in naturai waters. 
(MacKeen-PTT) 

W91-01590 


FLUX FROM PHYTOPLANKTON 
TO FREE-LIVING BACTERIAL DNA. 
Shinshu Univ., Matsumoto (Japan). School of 
Allied Medical Sciences. 
K. Kato. 
Ergebnisse der Limnologie ERLIA6, Vol. 34, p 
49-52, 1990. 2 tab, 14 ref. The Ministry of Educa- 
tion, Science and Culture, Japan, Grants 60129034, 
61134044 and 62124040. 


Descriptors: *Aquatic bacteria, *DNA, *Dissolved 
organic carbon, *Eutrophic lakes, *Limnology, 
*Nutrients, *Phytoplankton, Bacterial DNA, Bac- 
terial analysis, Bacterial physiology, Carbon cycle, 
Japan, Lake Suwa, Radioactive tracers. 


Extracellularly released dissolved organic carbon 
(EDOC) from photosynthesizing phytoplankton is 
considered to be an effective source for the growth 
of bacteria in the euphotic zone of pelagic ecosys- 
tems. Measurement of planktonic bacterial DNA 
synthesis from algal excretion was carried out in a 
eutrophic lake, Lake Suwa, in spring 1986 using C- 
14 labeled bicarbonate tracer. The algal biomass 
ranged from several microg to 30 microg chl a/L. 
Up to 10% of added C-14 bicarbonate was fixed by 
planktonic organisms in 4 h, 1.8 to 8.4% of which 
was found in the free-living bacterial fraction. 
Direct fixation of C-14 bicarbonate by free-living 
bacteria amounted to only 13 +/-5% of the total 
cellular C-14 fixed into this fraction. Thus, more 
than 80% of C-14 fixed by free-living bacteria 
originated from phytoplankton via the dissolved 
organic phase, EDOC. The transformation con- 
stant of C-14 from phytoplankton to free-living 
bacterial DNA in the study was estimated at 1%. 
(MacKeen-PTT) 

W91-01591 


—— EXUDATION AND ITS RELATION TO 
BACTERIAL PRODUCTION DURING 

VERNAL PHYTOPLANKTON BLOOMS. 

Tvarminne Zoological Station (Finland). 

R. Lignell. 

Ergebnisse der Limnologie ERLIA6, Vol. 34, p 

53-59, 1990. 1 fig, 1 tab, 22 ref. 


Descriptors: *Algae, *Algal blooms, *Aquatic bac- 


teria, *Bacterial productivity, *Dissolved solids, 
*Extracellular metabolism, *Phytoplankton, Bacte- 


34 


rial physiology, Baltic Sea, Carbon cycle, Dis- 
solved organic carbon, Marine bacteria, Organic 
compounds, Primary productivity, Radioactive 
tracers. 


In pelagic waters, algal release of dissolved organ- 
ic photosynthates is a major autochthonous path- 
way of substrates for bacteria. Phytoplankton pri- 
mary production and release of extracellular or- 
ganic compounds (exudation) were compared with 
measurements of bacterial production during 
spring bloom periods in the Baltic Sea. Net exuda- 
tion (dissolved exudate pool) varied between 1 and 
7% of the primary productivity. Nutrient enrich- 
ment caused a significant decrease in the percent- 
age net exudation (PER) values. On the other 
hand, the net PER values decreased significantly 
during the decline of the bloom, probably due to a 
change of the dominant algal species. During the 
peak of the spring bloom in 1988, the total algal 
biomass, primary productivity and net exudation 
amounted to 1.8 g C/sq m, 1 g C/sq m/d and 30 
mg C/sq m/d, respectively. Bacterial productivity, 
determined by means of (H-3)-thymidine incorpo- 
ration, was about 40 mg C/sq m/d in the euphotic 
zone, and bacteria obtained about 20% of their 
carbon via (C-14)-exudate uptake. (Author’s ab- 
stract) 

W91-01592 


FATE OF PHYTOPLANKTON PRIMARY PRO- 
DUCTION: LOSSES IN RELATION TO BACTE- 
RIAL METABOLISM IN A_ EUTROPHIC 
SHALLOW LAKE. 

Akademie der Wissenschaften der DDR, Berlin. 
Dept. of Hydrology. 

For primary bibliographic entry see Field 2K. 
W91-01593 


PRODUCTION AND UTILIZATION OF OR- 
GANIC MATTER BY MICROPLANKTON IN 
AN EUTROPHIC LAKE. 

Warsaw Univ. (Poland). Dept. of Environmental 
Microbiology. 

W. Siuda, and R. Wcislo. 

Ergebnisse der Limnologie ERLIA6, Vol. 34, p 
67-73, 1990. 3 fig, 2 tab, 14 ref. Project CPBP 
04.02.3.1.1. (Poland). 


Descriptors: *Aquatic bacteria, *Dissolved organic 
carbon, *Eutrophic lakes, *Limnology, *Phyto- 
plankton, Algae, Bacterial physiology, Carbon 
cycle, Dissolved solids, Lake Mikolajskie, Mazur- 
ian Lake District, Photosynthesis, Poland, Primary 
production, Radioactive tracers, Respiration. 


Production and utilization of photosynthetic or- 
ganic matter were studied in the pelagic zone of 
the highly eutrophic Lake Mikolajskie, Mazurian 
Lake District, Poland. About 97% of the total 
fixed (C-14)-carbon dioxide (TFC) was incorporat- 
ed photosynthetically by algal cells, and 3% was 
fixed by microplankton in darkness. In the course 
of photosynthesis about 20% of TFC was released 
into the water, about 10% was respired, and about 
70% remained in the microplankton particulate 
fraction (POC). The chemical composition of POC 
produced was strongly dependent on light condi- 
tions during photosynthesis. Radiocarbon was 
mainly incorporated into water soluble low molec- 
ular weight compounds (LMWC) and polysaccha- 
ride fractions. An increased contribution of pro- 
teins and lipids to POC was found when algal 
photosynthesis was light limited. Released organic 
carbon and the LMWC fraction of POC were 
preferentially utilized by aquatic bacteria. Supple- 
mentation of water samples with LMWC stimulat- 
ed the bacterial growth rates and production. (Au- 
thor’s abstract) 

W91-01594 


AUTOTROPHIC AND HETEROTROPHIC ATP 
POOLS IN MICROBIAL COMMUNITIES: 
SUGGESTIONS FOR SEPARATION AND FOR 
BACTERIAL GROWTH RATE EVALUATION. 
Parma Univ. (Italy). Ist. di Ecologia. 

For primary bibliographic entry see Field 5A. 
W91-01595 





ECOLOGICAL ASPECTS OF ENZYME REGU- 
LATION IN AQUATIC BACTERIA. 
Max-Planck-Inst. fuer Limnologie zu Ploen (Ger- 
many, F.R.). Abt. Mikrobenoekologie. 

J. Overbeck, and Y. Sako. 

Ergebnisse der Limnologie ERLIA6, Vol. 34, p 
81-92, 1990. 5 fig, 3 tab, 32 ref. 


Descriptors: *Aquatic bacteria, *Bacterial physiol- 
ogy, *Biochemical analysis, *Enzymes, *Limnolo- 
gy, *Physiological ecology, Bacterial analysis, 
Ecology, Enzyme regulation, Heterotrophic bacte- 
ria, Phosphoenolpyruvate carboxylase, Tricarbox- 
ylic acid cycle. 


The development and structure of aquatic hetero- 
trophic bacterial populations is to a great extent 
determined by the availability of carbon sources. 
Environmental changes in the supply and substrate 
diversity of dissolved organic matter may occur 
within seconds or minutes and therefore, survival 
may depend on biochemical adaptations which 
must occur at the same fast rates. Some ecological 
aspects of enzyme regulation in aquatic bacteria 
were reviewed. The two basic types of enzyme 
regulation are quantitative and qualitative regula- 
tion. The tricarboxylic acid (TCA) cycle is one of 
the most important regulatory networks of the cell 
for catabolic and anabolic pathways. Phosphoenol- 
pyruvate (PEP) carboxylase is not only involved in 
modifications of photosynthetic pathways, but can 
be considered one of the most important carboxy- 
lating enzymes in plants and microorganisms with 
manifold functions. Without PEP as the carbon 
dioxide acceptor and with pyruvate, carbon diox- 
ide fixation is negligible, suggesting the involve- 
ment of PEP carboxylase in the reaction. PEP 
carboxylase, a tetramer, is allosterically regulated 
in a cooperative manner. A model of PEP carbox- 
ylase regulation in the bacterial cell features PEP 
as a substrate used for production of oxaloacetate 
and pyruvate through different channels; allosteric 
regulation by PEP; acetyl-CoA as a strong activa- 
tor of the enzyme, thus promoting TCA reactions; 
and feedback inhibition by aspartate and malate. 
(MacKeen- 
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SUBSTRATE-ECTOENZYME INTERACTION: 
SIGNIFICANCE OF BETA-GLUCOSIDASE AC- 
TIVITY FOR GLUCOSE METABOLISM BY 
AQUATIC BACTERIA. 

Warsaw Univ. (Poland). Dept. of Environmental 
Microbiology. 

R. J. Chrost, and J. Overbeck. 

Ergebnisse der Limnologie ERLIA6, Vol. 34, p 
93-98, 1990. 2 fig, 12 ref. Project CPBP 04.02.3.1. 
(Poland). 


Descriptors: *Algal blooms, *Aquatic bacteria, 
*Bacterial physiology, *Enzymes, *Eutrophic 
lakes, *Extracellular metabolism, *Glucose, *Lim- 
nology, Beta-glucosidase, Glucose metabolism, He- 
terotrophic bacteria, Phytoplankton, Secondary 
productivity, Substrates. 


Activity of beta-glucosidase (beta-GlcA), the 
enzyme that hydrolyses beta-linked disaccharides 
of glucose and liberates free glucose, was studied 
in a eutrophic lake during the spring algal bloom. 
Beta-GlcA was produced by heterotrophic bacte- 
ria and its activity correlated positively with bacte- 
rial secondary production and glucose incorpora- 
tion. The highest beta-GlcA was associated with 
the phytoplankton bloom breakdown. Beta-GlcA 
was under control of a repression/induction mech- 
anism, and the synthesis became depressed when 
the level of easily assimilated substrates had fallen 
below a critically low level. The enzymatic libera- 
tion of glucose in close vicinity to the bacterium 
may create and sustain high glucose concentrations 
near the cell surface. The active transport system 
of the cell membrane can be exposed to an in- 
creased concentration gradient of glucose, which 
facilitates its rapid uptake. (Author’s abstract) 
W91-01597 


ASSIMILATION OF FREE MONOSACCHAR- 
IDES AND AMINO ACIDS RELATIVE TO 
BACTERIAL PRODUCTION IN EUTROPHIC 
LAKE WATER. 


Kongelige Veterinaer- og Landbohoejskole, Co- 
gen (Denmark). Inst. of Microbiology. 
. O. G. Jorgensen. 
Ergebnisse der Limnologie ERLIA6, Vol. 34, p 
99-110, 1990. 7 fig, 32 ref. 


Descriptors: *Aquatic bacteria, *Bacterial physiol- 
ogy, *Bacterial productivity, *Eutrophic lakes, 
*Limnology, *Nutrients, Amino acids, Fructose, 
Glucose, High performance liquid chromatogra- 
phy, Nutrient assimilation, Nutrient concentra- 
tions. 


Bacterial assimilation of dissolved free glucose, 
fructose and amino acids was studied in two eutro- 
phic lakes and in a laboratory experiment. The 
assimilation rates were related to the actual bacte- 
rial production. Natural concentrations of free glu- 
cose and fructose in the lakes were measured com- 
bining separation by high performance liquid chro- 
<a with a post-column color reaction of 
the saccharides. Free amino acids were quantified 
as fluorescent derivatives. Concentrations of free 
glu cose, fructose and amino acids in the lakes were 

3-95 nM, 7.55% nM and 6-34 nM, respectively. In 
the three studies assimilation (respiration + incor- 
poration) of the organic compounds on the average 
sustained 6.7, 11 and 61% of the bacterial carbon 
requirement. Glucose was the predominant com- 
pound assimilated, followed by ye fructose or 
amino acids. A comparison of concentration 
changes and assimilation rates demonstrated that a 
large production of both monosaccharides and 
amino acids occurred during the experiments. Gen- 
erally the bacterial production varied independent- 
ly of concentrations and assimilation rates of the 
tested — compounds. (Author’s abstract) 
W91-01598 


APPLICATION OF THE ISOTOPE DILUTION 
PRINCIPLE TO THE DETERMINATION OF 
SUBSTRATE INCORPORATION BY AQUATIC 
BACTERIA. 

Warsaw Univ. (Poland). Dept. of Environmental 
Microbiology. 

R. J. Chrost. 

Ergebnisse der Limnologie ERLIA6, Vol. 34, p 
111-117, 1990. 3 fig, 2 tab, 13 ref. Project CPBP 
04.02.3.1. (Poland). 


Descriptors: *Aquatic bacteria, *Bacterial physiol- 
ogy, *Chemical analysis, *Eutrophic lakes, *Lim- 
nology, *Nutrients, Amino acids, Analytical meth- 
ods, Glucose, Isotope studies, Isotopic tracers, 
Leucine, Nutrient assimilation, Nutrient concentra- 
tions, Phytoplankton. 


Isotope dilution analysis was used for the estima- 
tion of incorporation of (C-14)-glucose, (H-3)-leu- 
cine and (C-14)-protein hydrolysate by bacterio- 
lankton in eutrophic lakes. Unlabeled glucose, 
leucine, or leucine-containing peptides in lake 
water significantly lowered apparent incorporation 
of (C-14)-glucose and (H-3)-leucine, respectively. 
Similar results were obtained in experiments in 
which the effect of casein hydrolysate and peptides 
on (C-14)-protein hydrolysate uptake by aquatic 
bacteria were studied. The apparent incorporation 
of labeled substrates was lower because radiolabels 
were isotopically diluted (thus had lower specific 
activity) by unlabeled glucose, leucine or amino 
acids resulting from extracellular and/or intracellu- 
lar hydrolysis of the naturally present macromole- 
cules containing these compounds. In the photic 
zone of eutrophic lakes, natural pools of glucose 
and leucine varied strongly from 115 to 726 nM, 
and from 12 to 135 nM, respectively. The largest 
pools of glucose and leucine were observed during 
the phytoplankton mass development. (Author’s 
abstract) 
W91-01599 


AND 
CTIONS IN TWO RESER- 
VOIRS. 


Baylor Univ., Waco, TX. 

O. T. Lind, and L. O. Davalos. 

Ergebnisse der Limnologie ERLIA6, Vol. 34, p 
119-125, 1990. 1 fig, 1 tab, 31 ref. 
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Descriptors: *Aquatic bacteria, *Bacterial produc- 
tivity, *Clays, *Dissolved solids, *Limnology, 
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*Reservoirs, Bacterial physiology, Organic matter, 
Phytoplankton, Regression analysis, Temperature, 
Texas, Turbidity. 


The concentration of suspended clays as well as 
the concentration of dissolved organic matter 
(DOM) was shown to be an important variable in 
determining the rate of specific bacterial produc- 
tion (thymidine incorporation). Evidence for this 
conclusion comes from two subtropical Texas res- 
ervoirs. Sampling stations were selected to provide 
a range of inorganic turbidities, organic content, 
and trophic state. Stepwise multiple regression 
analysis was used to determine the percent varia- 
tion in specific bacteria production that could be 
explained by a suite of environmental variables 
(turbidity, temperature, total and dissolved organic 
matter, and phytoplankton mass). For the compos- 
ite data set (33 cases), phytoplankton mass (as 
chlorophyll a) explained 36% of the variation in 
bacterial production with DOC explaining an addi- 
tional 3%. However, when data from the most 
turbid station were evaluated, 77% of the variation 
in bacterial production was explained by the tur- 
bidity with an additional 14% explained by the 
concentration of DOM. At the most turbid station, 
the number of clay-attached bacteria as a percent 
of total bacteria was directly related to the content 
of particulate organic carbon but not to DOC. The 
relationship of clay and DOM to bacterial produc- 
tion often may have been overlooked due to the 
low inorganic turbidities present in most of the 
marine and freshwater ecosystems investigated 
previously. This concept is important to the under- 
standing of the trophic ecology of reservoirs, and 
other turbid ecosystems, where light limitation of 
phytoplankton occurs. (Author’s abstract) 
W91-01600 


INPUT AND MINERALIZATION OF ORGAN- 
IC CARBON IN LAKES. 

Akademie der Wissenschaften der DDR, Jena. 
Zentralinstitut fuer Mikrobiologie und Experimen- 
telle Therapie. 

P. Casper. 

Ergebnisse der Limnologie ERLIA6, Vol. 34, p 
131-135, 1990. 2 fig, 2 tab, 9 ref. 


Descriptors: *Decomposition, *Lakes, *Limnolo- 
gy, *Litter, *Mineralization, *Organic carbon, 
Carbon cycle, Germany, Lake Stechlin, Macro- 
phytes, Microorganisms, Oligotrophic lakes, Or- 
ganic matter. 


The input of large airborne coarse particulate 
matter into the oligotrophic Lake Stechlin (East 
Germany) was investigated. In autumn 1985 this 
input reached 18.0 t of organic carbon and in- 
creased to about 125.0 t if decomposition of macro- 
phytes was taken into account. The decomposition 
rate of beech litter (Fagus sylvatica) was about 
five-fold lower than the rate of the macrophyte 
Potamogeton lucens. The incubation of beech litter 
in other lakes (acidotrophic, eutrophic) or in Lake 
Stechlin during summer did not result in any 
change in decomposition rate. Dynamics of differ- 
ent parameters (bacterial numbers, uptake rate of 
glucose and acetate, dissolved organic carbon, 
ortho-phosphate and others) during the decompo- 
sition of beech litter and macrophytes showed a 
leaching loss of material up to 10% in the first 
hours, an increase of microbial activity in the first 
10 days followed by a decrease up to day 35, and a 
relatively constant period. (Author’s abstract) 
W91-01601 


STUDIES ON THE DECOMPOSITION OF LIG- 
NOCELLULOSIC CARBON IN A FLOODED 
RICEFIELD SOIL. 

Parma Univ. (Italy). Ist. di Ecologia. 

P. Viaroli, I. Fumagalli, M. Cavalca, and F. 
Sartore. 

Ergebnisse der Limnologie ERLIA6, Vol. 34, p 
137-142, 1990. 2 fig, 5 tab, 10 ref. 


Descriptors: *Artificial wetlands, *Carbon cycle, 
*Cellulose, *Decomposing organic matter, *Or- 

ic carbon, *Rice fields, *Saturated soils, *Wet- 
lands, Adenosine triphosphate, Bacterial physiolo- 
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gy, Decomposition, Limnology, Metabolism, Ni- 
trogen, Organic matter, Sediments, Trophisms. 


Research on the decomposition of raw cellulosic 
materials was carried out in a rice field during the 
submersion period. The experimental approach 
consisted of adding powdered wheat straw as re- 
calcitrant matter to the surface sediment inside the 
enclosures. The decomposition rates and the 
amount of residual carbon seem to depend upon 
the initial C/N ratio. The higher the carbon con- 
centration added, the higher the microbial respira- 
tory metabolism and adenosine triphosphate, and 
the lower the pH and Eh values, both in water and 
sediments. The results indicated that nitrogen was 
an important factor in controlling straw decompo- 
sition, and that high inputs of organic matter may, 
at least initially, considerably modify the trophic 
status of the environment as a whole. (Author’s 
abstract) 
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Microbial attachment to submerged surfaces and 
the development of attached communities (peri- 
phyton) are of great importance for running water 
ecosystems. The response of attached microbial 
communities to changes of nutrient concentration 
in water was studied under natural stream condi- 
tions. The heterotrophic bacteria counts increased 
by 1-2 orders of magnitude in the peri — 
within 24-48 h of peptone dosing (1-2 
concentration) and reached 1,400,000/sq cm aa 
1,050,000/sq cm in the experimental periphyton 
and in the epilithon, respectively. Thus, the aver- 
age bacterial ee owth rate was estimat- 
- at 0.05/h durin five days of peptone 
dosing. Significantly higher counts of heterotro- 
phic bacteria were found 72-96 h after stoppi 
treatment. After 25 days of phosphate dosing (0.1- 
0.5 m; phosphate-P), chlorophyll a in experi- 
mental periphyton reached approximately twice 
the control level, while heterotrophic bacteria 
counts were not substantially increased. The at- 
tached microbial communities proved to be both a 
sensitive and stable indicator of substrate and nutri- 
ent concentrations in running waters. (MacKeen- 


PTT) 
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Light is a major factor influencing biological nitri- 
fication in natural waters. The y + t of photoinhi- 
bition was studied in the laboratory in long-term 
continuous cultures of nitrifying bacteria from 
river water. The continuous culture was stabilized 
in the dark at 27 C. In all cultures, a successive 
development of ammonia and nitrate oxidation was 
observed. Ammonia was fully oxidized to nitrate 
by the 26th day, and the chemostat was changed to 
12 h light/12 h dark cycles at the 27th day. An 
obvious increase of substrate concentration oc- 
curred during the next 8 days. Ammonia concen- 
tration decreased during dark periods and in- 
creased during light periods. When the light was 


discontinued, nitrification rates fully recovered in a 
few days. The course of photoinhibition of both 
nitrate and ammonia oxidation appeared to follow 
first-order reaction kinetics. Photoinhibition of au- 
totrophic nitrification should be considered in field 
studies, especially in shallow transparent water. 
(MacKeen- 
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The recent introduction of the bacterial protein 
production (BPP) method using (H-3)-leucine in- 
corporation has been shown to be a valuable com- 
plement to bacterial production measurements by 
the (H-3)-thymidine incorporation (TdR) prove te | 
It measures directly biomass production 
and provides an independent examination of the 
magnitude of TdR measurements, which are still 
somewhat controversial due to the variability of 
TdR-conversion factors not being completely un- 
derstood. Variation in (H-3)-TdR intracellular iso- 
tope dilution which cannot be determined directly 
a’ affects this factor greatly. Since the 
PP method allows measurement of (H-3)-leucine 
intracellular isotope dilution, leucine-BPP conver- 
sion factors can be determined directly. Thus, 
using both (C-14)-leucine and 4-3). TaR in a 
double labeling technique, BPP and cell multiplica- 
tion rates can be measured simultaneously in the 
same sample. Besides the direct determination of a 
BPP conversion factor, this allows indirect calcu- 
lation of a conversion factor for TdR. It further 
allows calculation of the amount of protein per 
newly synthesized cell. This ratio, which is respon- 
aa to changing growth conditions of bacteria, 
vide a more detailed insight into the 
dynamics of aquatic bacterial assemblages. 
Author's abstract) 
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It has been suggested that bacterial ulations 
represent a very productive part of pees 
communities. However, three independent esti- 
mates for Lake Constance show mean doubling 
times of epilimnic bacteria in excess of 10 d duri 
the warm season. Low productivity was also indi- 
cated by very low bacterioplankton RNA/DNA 
ratios. High bacterial production also cannot be 
reconciled with the low bacterial growth efficien- 
cies observed under natural poe nat This appar- 
ent disagreement with the current view may be 
mainly due to two reasons: (1) Because of morpho- 
iogeal and physiological changes observed fre- 
quently during incubation, the suitability of dilu- 
tion experiments for estimates of in-situ growth can 
be questioned. (2) As shown by starvation ex 
ments, biosynthesis is not identical with growth. A 
thorough reconsideration of current in situ growth 
estimates is recommended. (Author’s abstract) 
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Microbiological investigations were performed in 
Lake Fuchskuhle, a small acid forest lake (1.5 ha, 
5.5 m maximum depth, 4.2-4.6 pH) in the Lake 
Stechlin area, East Germany. In view of a relative- 
ly constant number of bacteria (1,300,000/ml, acri- 
dine-orange direct count), an unexpectedly high 
amplitude of uptake rates (0.003-1.67 microg C/L/ 
h, (C-14)-glucose) was observed in the water 
column. The uptake rates seemed to be closely 
correlated with phytoplankton primary produc- 
tion. Experiments with artificially-altered water re- 
sulted in a decrease in uptake rates with increasing 
pH values. The water-sediment interface showed 
oxic conditions. Carbon mineralization rates in the 
upper 5 cm of sediment were 10-100 times greater 
than those measured in the overlying water. Meth- 
ylotrophic bacteria concentrations of up to 
29,000,000/L were measured at the sediment sur- 
face. The bacterial carbon dioxide production was 
assumed to be an essential element of carbon me- 
tabolism in this extreme environment. (Author’s 
abstract) 
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The growth of heterotrophic bacteria can be deter- 
mined with le accuracy with the thymi- 
dine method, provided certain conditions are ad- 
hered to during the experiment. As this is a pulse 
label method, the incubation time must be kept 
short to ensure that DNA is the only macromole- 
cule labeled and that its rate of synthesis is not 
changed by disturbance of the sediment. The con- 
centration of added thymidine must be high 
enough to prevent isotope dilution: in water about 
20 and in sediment about 20 microM. Al- 
though more accurate factors for converting rates 
of DNA synthesis to numbers of dividing bacteria 
need to be determined by further research, the 
factors seem to lie within the theoretical range 
(0.25 to 0.8 quintillion). Higher factors would indi- 
cate either a deficiency in the methods for measur- 
ing rates of thymidine incorporation into DNA or 
the presence of a rapidly growing population of 
bacteria that cannot take up thymidine. Values for 
bacterial productivity in sediments, determined by 
the thymidine method, agree well with estimates 
from other methods and also with the amount of 
poem supplied by primary producers. (Author’s 
tract 
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Numbers, biomass, activity and production of bac- 
terioplankton generally increase with the trophic 
state of water ecosystems in most of which phyto- 
plankton is the primary source of substrates for 
bacterioplankton. Direct counts of bacteria (DC), 
maximal velocity of (C-14)-glucose uptake per liter 
(V(max)) and per unit of DC (V(max spec)) were 
related to chlorophyll a concentration (CHL) in 
104 samples representing all types of stagnant 
waters in Czechoslovakia: alpine and subalpine 
lakes, various types of reservoirs and productive 
fishponds. Total range of CHL was 0.03-1098 
microg/L. Linear regression equations were ob- 
tained showing good correlation of DC and 
V(max) to phytoplankton biomass; V(max spec), 
calculated per unit of bacterial count, was relative- 
ly independent of CHL. Results showed that activ- 
ity in bacterioplankton is regulated at the cellular 
level and supply of substrates to an individual or 
‘mean’ cell is a more important factor than the 
general trophic state of a water body. (Author’s 
abstract) 
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Limnological surveys were conducted from 1977 
to 1984 in 14 lakes of the Latgalian elevation in 
eastern Latvia. The principal aim of the investiga- 
tion was to assess changes in lake productivity due 
to intensified agricultural transformations of the 
watersheds. Increased phosphorus loading was 
found to provoke a rise in lake bioproductivity. 
This resulted in the augmentation of the total 
number (N) and biomass (B) of bacterioplankton. 
The annual bacterial production (P) was well cor- 
related with phosphorus loading at the lake. At the 
same time a direct dependence of the annual bacte- 
rial production on primary phytoplankton was not 
found. The intensity of bacterial respiration (R) 
increased with increasing trophy level, to a certain 
limit. In highly productive lakes the intensity of 
bacterial respiration was rather low. The specific 
activity of bacterioplankton (P/B, R/B) decreased 
with increasing trophic level. In highly productive 
lakes the maximal uptake rate of glucose indi- 
vidual bacterial cell also decreased. (Author’s ab- 
stract) 
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In a mesotrophic reservoir, Rimov Reservoir in 
Czechoslovakia, the seasonal dynamics of bacteria 
in the surface layer were followed from April to 
October and related to phytoplankton biomass and 
production and to zooplankton biomass. Phyto- 
plankton available for zooplankton grazing was 
distinguished according to the sizes of the cells and 
colonies (40 microm diameter). Bacterial produc- 
tion due to extracellular exudates from healthy 
phytoplankton cells was calculated from the early 
spring data and found to equal 1.4% of net primary 
production. Bacterial production from zooplank- 
ton excreta was correlated with both available 
phytoplankton and cladoceran biomasses. It corre- 
sponded to 10.5% of available phytoplankton bio- 
mass per day. Elimination of bacteria by proto- 
zoans was measured directly for the whole season 
and elimination by bacterivorous zooplankton (ro- 
tifers and cladocerans smaller than 710 microm) 
was calculated on the basis of several experiments. 
The clearance rates of zooplankton feeding on 
bacteria were 20% of those feeding on available 
phytoplankton. For the whole ten-month period, 
the epilimnetic bacterial production reached 2.08 g 
C/cu m, which equaled 7% of gross primary pro- 
duction; 12% of bacterial production originated 
from algal extracellular release, the rest was from 
zooplankton excreta. Of the total elimination, 8% 
was due to protozoans and 92% due to zooplank- 
ton. (Author’s abstract) 
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Production measurements of deep phototrophic 
bacterial assemblages, found at the oxygen-sulfide 
interface of productive stratified lakes, are often 
frustrated by the simultaneous occurrence of oxy- 
genic and anoxygenic forms which pose problems 
of the collection of samples and their manipulation. 
Also, contact of deep water samples with air needs 
to be avoided. The two types of photosynthesis 
were measured in separate samples using 3-3,4- 
dichlorophenyl-1,1-dimethylurea (DCMU) as an 
inhibitor of the oxygenic photosynthesis in one 
sample series. For reliable biomass determinations 
in terms of chlorophyll a and bacteriochlorophylls, 
chromatographic techniques were employed to iso- 
late the various compounds enabling calculation of 
their concentrations separately. Ideally production 
values should be expressed in relation to other 
parameters such as biomass and light intensity. In 
addition, sulfide limitation of the anoxygenic pho- 
tosynthesis should be considered also. (Author’s 
abstract) 
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The differential estimation of participation by some 
microzooplankton groups in food consumption 
was given for a seasonal cycle of observation for 
Dalnee Lake, Kamchatka, USSR. The succession 


WATER CYCLE—Field 2 


Lakes—Group 2H 


in the planktonic community of the lake has a two- 
phase character and passes through autotrophic 
and heterotrophic phases. The utilization of pri- 
mary production by microzooplankton was possi- 
ble only during the spring development of algae. 
Then, in the heterotrophic phase, detritus was uti- 
lized for the dissipation of organic matter in the 
food chain. The animals’ daily ration increased 2- 
10 times as much as the production of phytoplank- 
ton and the summer biomass of food resources was 
considerably higher than its consumption. During 
5 months, the harvest of heterotrophic organisms 
comprised: bacteria, 50 g C/sq m; flagellates, 5 g 
C/sq m; ciliates, 10 g C/sq m; herbivorous rotifers, 
2 g C/sq m; and nauplii of copepods, 3 g C/sq m. 
The efficiency of utilization of the potential food 
objects by the microzooplankton community was 
7%, and by the whole filtering plankton, 17%. 
(Author’s abstract) 
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The self-purification processes in aquatic environ- 
ments proceed as the result of functioning of an 
intact ecosystem, which includes all the compo- 
nents of the food chain. During the study of these 
processes in the Yenisei River, from the Kras- 
noyarsk hydropower station to the port of Igarka, 
the roles of heterotrophic microplankton as a com- 
ponent of the river ecosystem were investigated. 
The river water below the gate of the Krasnoyarsk 
hydropower station was extremely poor in micro- 
plankton, possibly due to the destruction of plank- 
ton by the cavitation process in turbines. The 
decrease in zooplankton biomass inhibited the self- 
purification process. The nongrazed microbial bio- 
mass accumulated in the river water between Kras- 
noyarsk up to the Angara River mouth, was then 
actively grazed and decomposed in the middle part 
of the river below Yartzevo, where a mass devel- 
opment of microzooplankton (mainly ciliates) took 
place. Below the Angara River mouth, a mass 
bloom of diatoms occurred and the primary pro- 
duction soon reached its maximum (up to 400 mg 
C/cu m/d). In the lower part of the river a mature 
and rich planktonic community was formed, which 
provided decomposition of about 8 g/sq m/d of 
organic matter. The processes of self-purification 
in the plankton community of the Yenisei River 
proceeded mainly within the food chain: bacteria- 
zooflagellates-ciliates. (MacKeen-PTT) 
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The potential impact of ciliates and heterotrophic 
nanoflagellates (HNF) on bacterioplankton in the 
Rimov Reservoir was studied from April until 
October 1987 using inert fluorescent particles (FP). 
HNF (500-1280/ml) were the dominant micro- 
grazers during the spring period and grazed 3 to 
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9% of bacterial standing stock daily. The average 
ingestion rate based on HNF with ingested FP 
(3.3-48% of the total) ranged from 7-28 bacteria/ 
cell/h. During the spring, <25% of the total cili- 
ates ingested FP, with average ingestion rates of 7- 
44 bacteria/cell/h. A drastic decrease in protozoan 
density occurred during the clearwater phase. Cili- 
ates (15-142/ml) became the dominant micro- 
grazers during summer with average ingestion 
rates ranging from 22-111 bacteria/cell/h (based 
on ciliates ingesting FP). During the period of 
peak ciliate abundance, the protozoan community 
grazed up to 21% of the bacterial standing stock 
daily. Egestion of FP by ciliates was insignificant. 
(Author’s abstract) 
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Vegetation from 133 releves representing a broad 
spectrum of peatland types from the Prince Rupert 
area, British Columbia were divided into six releve 
groups. The 210 taxa found in these releve groups 
were classified into six species groups. In general, 
the species are related to one another along 
shade and it (above water level) gradients. 
Chemical and physiographic gradients that corre- 
late with the releve distribution pattern on a de- 
trended correspondence analysis ordination are: 
surface water chemistry, shade and height. In par- 
ticular, the major gradient influencing the first axis 
of the ordination is shade. The second axis of the 
ordination is related to a complex chemical gradi- 
ent in which hydrogen ion, calcium, and sulfate are 
the most important components. These chemical 
changes are influenced by ombrotrophy. Surface 
water chemistry patterns show enriched ionic con- 
ditions on Graham Island (Queen Charlotte Is- 
lands), with a decrease inland. Especially impor- 
tant is the decrease of sodium and chloride ions. 
The peatland studied include ombrotrophic bogs 
and soligenous fens. Raised bogs were found in 
basins, while blanket bogs occurred on gentle 
slopes at the most oceanic site. Pinus contorta 
Loud. var. contorta is most abundant at ombrotro- 
phic sites, while Chamaecyparis nootkatensis 
Spach is dominant in soligenous fens. Soligenous 
poor fens, characterized by high Sphagnum abun- 
dance in lawns and forest islands, and a pH of 4.4- 
6.6, is the peatland type most frequently encoun- 
tered in the study area. (Author’s abstract) 
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The factors causing spatial and temporal patterning 
of interstitial water chemistry in Crystal Bog, a 7 
ha northern Wisconsin kettle-hole peatland was 
studied. Over the course of the snow-free season 
Crystal Bog exhibited spatial and temporal patterns 
in chemistry, especially hydrogen-ion, dissolved 
organic carbon, and specific conductance. The 
peatland contains a 0.5 ha pond that has water 
more dilute than the interstitial water of the sur- 
rounding peatland. The direction of groundwater 
flow between the lake and the peatland was sea- 
sonally d dent. In the spring and early summer, 
flow was from the lake into the peatland, especial- 
ly on the eastern side of the lake. This flow result- 
ed in a plume of relatively dilute surface interstitial 
water in the peatland. In mid and late summer 
direction of groundwater flow was from the peat- 
land into the lake and the dilute plume was re- 
duced in areal extent. By fall the direction of water 
flow was again from the lake to the peatland. The 
spatial and temporal heterogeneity in water chem- 
istry produced by the seasonal variation in the 
direction of horizontal water flow was substantial. 
Minimum and maximum observed concentrations 
of dissolved organic carbon (DOC) in the intersti- 
tial water of the peatland, for example, differed by 
more than a factor of three, and the pH ranged 
between 3.8 and 5.0. Correlations of DOC with 
anion deficit and hydrogen ion concentration and 
experiments of photo-oxidation of water samples 
showed that —_ acids were the primary cause 
of acidity in the peatland. Specific conductance 
was highly correlated with » probably be- 
cause of DOC’s correlation with the very conduc- 
tive hydrogen ion. In Crystal Bog it was possible 
to use the relatively simple measure of specific 
conductance to estimate the temporal and spatial 
distribution of the more difficult to determine 
DOC. (Author’s abstract) 
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topes, Tracers. 


Response of Sagittaria lancifolia L. to added N-15 
labeled nitrogen was studied in a Louisiana Gulf 
Coast freshwater marsh. The amount of the added 
labeled NH4(+)-N remaining in the soil or plant 
tissue was determined several times during the 
growing season. Above-ground biomass increased 
by approximately 100 percent following the addi- 
tion of 10 g NH4(+)-N per square meter. There 
was no significant nitrogen loss from the soil 
during the growing season after the labeled inor- 
ganic nitrogen was apparently immobilized into 
the soil organic nitrogen pool. The N-15 balance 
data obtained from this study demonstrates that 
following the initial loss prior to the first sampling 
there is little nitrogen loss from the soil. Nitrogen 
losses were likely from the plant, either through 
leaching or physical transport of detritus remaining 
as a result of die-back that resulted from the 
growth cycles occurring during the season. The 
nitrogen loss reported is greater than previous 
nitrogen studies conducted in other marsh types in 
coastal Louisiana. Plant biomass response of Sagit- 
taria lancifolia to added nitrogen was greater than 
that reported for other Louisiana coastal wetland 
plant species. (Agostine-PTT) 
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EFFECT OF NUTRIENT CONTENT ON LEAF 
DECOMPOSITION IN A COASTAL PLAIN 
STREAM: A COMPARISON OF GREEN AND 
SENESCENT LEAVES, 
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L. G. Leff, and J. V. McArthur. 

Journal of Freshwater Ecology JFREDW, Vol. 5, 
No. 3, p 269-277, June 1990. 4 fig, 1 tab, 26 ref. 
U.S. D.O.E. Grant DE-AC09-76SR00-819. 
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Studies on leaf processing in temperate lotic envi- 
ronments have emphasized the importance of input 
of senescent leaves in the fall because of the large, 
obvious influx of riparian biomass at this time. 
Differences in processing have been found be- 
tween species of leaves, and these differences have 
been attributed to thickness of the cuticle, presence 
of toxic or inhibitory compounds, and nutrient 
content. The decomposition of fresh-green and 
autumn-shed (senescent) red maple leaves (Acer 
rubrum) were compared in a low-gradient black- 
water stream. When the two types of leaves were 
incubated in the stream during the fall, there was 
no significant difference in processing rate. The 
invertebrate fauna was on the two leaf 
types and did not appear to affect decomposition. 
However, higher densities of invertebrates were 
found on green leaves during the final stage of 
decomposition. Bacterial densities were higher on 
senescent leaves than on green leaves during the 
initial phase of decomposition, although green 
leaves were richer in nutrients. Toxic or inhibitory 
compounds in the green leaves may override ef- 
fects of nutrient enhancement on bacterial growth 
and leaf decomposition. (Agostine-PTT) 
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EFFECT OF SUBMERSED AQUATIC VEGETA- 
TION ON PHYTOPLANKTON AND WATER 
QUALITY IN THE TIDAL FRESHWATER PO- 
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Journal of Freshwater Ecology JFREDW, Vol. 5, 
No. 3, p 279-288, June 1990. 2 fig, 1 tab, 24 ref. 
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Phytoplankton biomass and water quality were 
determined at two sites in the tidal freshwater 
Potomac River. At each site three plant treatments 
were sampled twice each during the summer and 
the fall. Phytoplankton biomass, as measured by 
chlorophyll a, was negatively related to macro- 
phyte density. High density Hydrilla beds har- 
bored the least phytoplankton chlorophyll, while 
low density mixed beds were most similar to the 
open water areas. This effect was more pro- 
nounced in summer than in fall. Variation in dis- 
solved oxygen and pH reflected the standing crop 
of both phytoplankton and macrophytes. Phyto- 
plankton were the dominant influence in the open 
water; macrophytes were more important in the 
dense weedbeds. Greatest variation in temperature 
was observed in the dense weedbeds. (Author’s 
abstract) 
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BETWEEN PERMANENT AND INTERMIT- 
TENT HEADWATER STREAMS. 

Central Michigan Univ., Mount Pleasant. Dept. of 
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Journal of Freshwater Ecology JEFREDW, Vol. 5, 
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U.S. D.O.E. Contract DE-AC-09-76SR008 19. 
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The pattern of leaf pack decomposition and density 
and biomass of the associated invertebrate detriti- 
vore community of an intermittent and a perennial- 
ly flowing headwater stream were compared in 
autumn and spring. Leaf packs of high (Alnus 
rugosa) and low (Fraxinus americana) nitrogen 
content were used. Leaf litter was processed at 
similar rates in both streams during autumn (-k: 
0.015 g/d). In spring the decomposition rates more 
than doubled in the permanent stream (-k>0.03) 
and only slightly increased in the intermittent 
stream (e.g. Fraxinus: -k: 0.017). Differences in 
decomposition rates between leaf species were seen 
only in the fall in the intermittent stream where 
Fraxinus litter decomposed slowed than Alnus. 
Shredder biomass was greater than other inverte- 
brate guilds in both streams, was reduced in the 
intermittent stream, and varied with season (spring 
> fall), particularly in the permanent stream. 
Shredder biomass was greater in Alnus leaf packs. 
Shredder densities were significantly lower in the 
intermittent stream, during both seasons, compared 
with the permanent stream. Greater densities of 
shredders occurred on Alnus leaf packs. Collectors 
outnumbered other guilds. The intermittent stream 
had a depauparate shredder fauna and was numeri- 
cally dominated by collectors. Lack of shredding 
detritivores, combined with decreased duration of 
submersion, resulted in reduced potential for proc- 
essing of particulate carbon relative to the perma- 
nently flowing stream. (Author’s abstract) 
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NEW APPROACH FOR MEASURING COVER 
IN FISH HABITAT STUDIES. 

Auburn Univ., AL. Dept. of Fisheries and Allied 
Aquacultures. 
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Journal of Freshwater Ecology JFREDW, Vol. 5, 
No. 3, p 373-378, June 1990. 2 fig, 1 tab, 20 ref. 
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The most common method for measuring fish 
cover in fish habitat studies, percent area with 
cover, produces data that are difficult to analyze, 
incompatible with data on other habitat variables, 
frequently subjective, and limited in content. Alter- 
native cover measurement methods used in marine 
habitats can be more widely used but retain some 
of the disadvantages of the percent area method. A 
new approach to measuring cover is based on 
counting the number of surfaces within a planer 
section of a water column. Rules for counting 


surfaces were: (1) solid objects with a diameter 
greater than 10 cm were counted as two surfaces; 
(2) objects thinner than 19 cm were counted as a 
single surface; (3) objects located closer than 3 cm 
to each other were considered part of the same 
surface; (4) portions of a cover object which were 
geometrically separate were counted separately; 
(5) undercut banks were considered to be cover 
objects. These rules were designed for quantifying 
shallow, shoreline microhabitats primarily inhabit- 
ed by numerous species of small fishes and the 
tules should be altered to accommodate different 
study objectives, target fish sizes and microhabitat 
types. This method is easy, fast, and produces data 
that can be used to compute three continuously 
distributed cover parameters: density, complexity, 
and heterogeneity. Field results are presented to 
demonstrate how this approach can be used to 
differentiate species in their use of cover in fresh- 
water basins. (Agostine-PTT) 
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BENTHIC MACROPHYTE COMMUNITY 
CORE SAMPLER. 

Wayne State Univ., Detroit, MI. Dept. of Biologi- 
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A strain of the filamentous cyanobacterium Nostoc 
sp. isolated from a lake in Finland was found to 
produce at least nine hepatotoxic peptides with 
chemical and toxicological properties similar to 
those of the hepatotoxic hepta-and pentapeptides 
produced by other cyanobacteria. Toxins were iso- 
lated and purified by high-performance liquid 
chromatography. Amounts available for five of the 
purified toxins (P6, P14, P15, P16, and P18) were 
adequate for high-performance liquid chromatog- 
raphy amino acid analysis and determination of 
molecular weight by fast-atom bombardment-mass 
spectrometry (FAB-MS). Quantities of three toxins 
(P14, P15, and P16) were adequate for further 
analysis by high-resolution FAB-MS, FAB-MS/ 
MS, and H1-nuclear magnetic resonance. Analysis 
showed that the toxins are new types of microcys- 
tin-LR homologs, Microcystin-LR contains equi- 
molar amounts of D-alanine, L-leucine, D-erythro- 
beta-methylaspartic acid, L-arginine, ADDA (3- 
amino-9-methoxy-2,6,8-trimethyl-10-phenyl-4,6- 
decadienoic acid), D-glutamic acid, and MW). 950). 
dehydroalanine (molecular weight (MW) , 
Nostoc sp. strain 152 was found to produce the 
following microcystin-LR homologs: (1) P6 con- 
tains an extra methylene group most probably due 
to the presence of N-methyldehydrobutyrine in- 
stead of N-methyldehydroalanine (MW, 1008); (2) 
P14 is O-acetyl-O-demethyl ADDA-microcystin- 
LR (MW, 1,022); (3) P15 is 3-demethyl-O-acety- 
IADDA-homoarginine-microcystin-LR (Mw, 
1,036); (4) P16 is 3-demethyl-O-acetyl-O-demethy- 
1ADDA-microcystin-LR (MW, 1,008); (5) P18 is 
3-demethyl-O-acetyl-O-demethylADDA- 
homoarginine-microcystin-LR (MW, 1,022). The 
toxicities of the new microcystin homologs were 
not significantly different from those of microcys- 
tin-LR or demethylmicrocystin-LR. (Author’s ab- 
stract) 
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Rates of methane emission from intact cores were 
measured during anoxic dark and oxic light and 
dark incubations. Rates of methane oxidation were 
calculated on the basis of oxic incubations by using 
the anoxic emissions as an estimate of the maxi- 
mum potential flux. This technique indicated that 
methane oxidation consumed up to 91% of the 
maximum potential flux in peat sediments but that 
oxidation was negligible in marl sediments. Oxygen 
microprofiles determined for intact cores were 
comparable to profiles measured in situ. Thus, the 
laboratory incubations —— to provide a rea- 
sonable approximation of in situ activities. This 
was further supported by the agreement between 
measured methane fluxes and fluxes predicted on 
the basis of methane profiles determined by in situ 
sampling of pore water. Methane emissions from 
peat sediments, oxygen concentrations and pene- 
tration depths, and methane concentration profiles 
were all sensitive to light-dark shifts as determined 
by a combination of field and laboratory analyses. 
Methane emissions were lower and oxygen con- 
centrations and penetration depths were higher 
under illuminated than under dark conditions; the 
profiles of methane concentration changed in cor- 
respondence to the changes in oxygen profiles, but 
the estimated flux of methane into the oxic zone 
changed negligibly. Sediment-free, root-associated 
methane oxidation showed a pattern similar to that 
for methane oxidation in the core analyses: no 
oxidation was detected for roots growing in marl 
sediment, even for roots of Cladium jamaicense, 
which had the highest activity for samples from 
peat sediments. The magnitude of the root-associ- 
ated oxidation rates indicated that belowground 
plant surfaces may not markedly increase the total 
capacity for methane consumption. However, the 
data collectively support the notion that the distri- 
bution and activity of methane oxidation have a 
major impact on the magnitude of atmospheric 
fluxes from the Everglades. (Author’s abstract) 
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The influence on diatom communities of algae of 
other groups, including the chrysophyte Hydrurus 
foetidus, as well as green and blue-green algae, was 
examined by comparing the algal periphyton of 
river bottom stones with that of stones imported to 
the river bed. In spring, H. foetidus biomasses 
were higher on these imported stones than on river 
bottom stones; in contrast statistically greater den- 
sities of green and blue-green algae on river 
bottom stones were observed during the investiga- 
tion period. The mass development of Hydrurus on 
imported stones diminished the densities of diatoms 
by reducing their growth rates as a consequence - 
less available light. According to the d 

equilibrium hypothesis of Huston (1979), a higher 
diversity was therefore expected on imported 
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stones than on river bottom stones; this was indeed 
the case. An increase in the species richness, even- 
ness and diversity was observed. If H. foetidus was 
absent, the diatom communities on river bottom 
stones showed higher diversity values than those 
on imported stones. The much longer exposure 
time obviously enabled the biological systems to 
reach a more complex level. In order to avoid 
undesired effects in future investigations on the 
structure of diatom communities, sampling sub- 
strata lacking mass developments of algae other 
than diatoms should be selected. (Author’s ab- 
stract) 
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The use of artificial substrates to study aquatic 
community dynamics in underground environ- 
ments is more recent than in aquatic surface sys- 
tems. An artificial substrate consisting of a synthet- 
ic rope (0.5 cm in diameter) stuffed into a 20-cm 
long polyvinyl chloride pipe (10 cm in diameter) 
containing 1-cm holes was placed in the Foussou- 
bie karstic system of southeast France. Artificial 
substrates immersed during a one month period or, 
with less efficiency, during a two month period, 
showed that karst hydrology plays an important 
role in the dynamics of karstic system communi- 
ties. The duration of immersion was less important 
than the hydrological period during which the 
artificial substrates were immersed. The impor- 
tance of floods in the colonization process was 
demonstrated by the use of the artificial substrates. 
The artificial substrates placed in the sediments of 
the stream had higher population densities after a 
flood than during the low-water period. The use of 
artificial substrates showed that the number of 
organisms that settle in the bottom differed accord- 
ing to the facies of the stream (e.g. riffles and 
pools). Moreover, the artificial substrates method 
made the study of the migration of epigean orga- 
nisms into the karstic system possible. (Geiger- 


PTT) 
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Standing stocks and drift of macroinvertebrates 
from reaches treated with rotenone piscicide were 
compared with untreated reaches of two low-alti- 
tude streams within the Sepik-Ramu River drain- 
age, Papua New Guinea. Total macrobenthic pop- 
ulation densities were similar in both streams, al- 
though community composition showed significant 
inter-stream differences. In addition, certain lotic 
taxa (e.g. Plecoptera) characteristic of the Asian 
mainland were absent while others (e.g. naucorid 
bugs) had diversified in their absence. Rotenone 
induced immediate catastrophic drift: total drift 
densities peaked after 30 minutes and declined sub- 
sequently, showing similar trends in both streams. 
Taxa varied with respect to both the degree and 
timing of their response to rotenone, but Baetidae 


(Ephemeroptera) were rapidly affected and were 
the most numerous drifting taxa. Certain baetid 
mayflies declined in abundance in rotenone-treated 
reaches, although not all morphospecies were af- 
fected equally. Standing stocks of leptophlebiid 
mayflies, by contrast, were unaffected by rotenone 
application and total invertebrate standing stocks 
in both streams were unchanged. Overall, rotenone 
induced catastrophic drift but did not cause large- 
scale mortality and declines in benthic invertebrate 
abundance. (Author’s abstract) 
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In the course of sediment studies of freshwater 
bivalve habitats, a sampling technique for intersti- 
tial water, as originally described for rocky beds of 
running waters by Husmann in 1971 was modified 
for long term use in sand and gravel sediments of 
both running and standing lowland waters. The 
mobile unit allows sampling of 100 ml of interstitial 
water by means of a safety pipette filler or hand 
vacuum pump. A partial vacuum is built up in a 
suction flask connected to one tube of a sampling 
bottle. The second tube from this bottle leads to 
the stationary unit to which it is fitted by suitable 
plastic couplings, so that samples from defined 
levels can be drawn, after the water standing in the 
tubes has been discarded. O2-content, conductivity 
and pH are determined immediately in the sam- 
pling bottle. For the laboratory determination of 
NH4(+), NO3(-), and PO4(3-), samples were chlo- 
roform-fixed in the field and then either processed 
immediately or stored frozen at -20 C until use. 
The stationary unit allows sampling from defined 
depths. Interstitial water was taken from 0, 1, 2, 3, 
4, 5, 7, 9, 15, 20, 30, and 35 cm sediment depth in a 
German lowland stream with a population of Unio 
crassus, a German lowland stream with a Margari- 
tifera margaritifera population, and a lake in the 
German lowlands with populations of Unio pic- 
torum and Unio tumidus. In running waters some 
additional levels above 0 had to be sampled to 
adapt the sampling levels to possible variation of 
the sediment surface by drifting sand or organic 
debris. Results of these long-term studies provided 
data on O2, NH4(+), NO3(-), PO4(3-), pH and 
conductivity levels in the sediments at various 
depths and horizon specific seasonal changes in the 
concentration of several parameters that might 
affect survival of endangered mussel species in 
these microhabitats. (Geiger-PTT) 
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Dialysis chamber arrays were used to estimate 
proportions of the internal phosphorus load de- 
rived from degradation of fresh particulates at or 
near the base of the water column and partly aged 
bed material in the Bay of Quinte, Lake Ontario. 
Phosphorus released from partly aged lake bed 
sediment provided about 20% of the internal load 
at Hay Bay but the béd acted as sink for much of 
the time at Picton. At Hay Bay, sediment oxygen 
consumption rates were high averaging more than 
0.6 gO2/sq m/d. Higher oxygen consumption rates 
characterized Picton sediments during the late 
summer and early fall and these were accompanied 
by a slight increase in the rate of phosphorus 
release. Combined mean P-reflux values derived 
from these experiments were higher than expected 
from model predictions based on past Bay of 
Quinte studies. The higher values may be caused 
by very rapid degradation of trapped material in 
the up-facing tubes due to the presence of exces- 
sive numbers of benthic invertebrates. (Author’s 
abstract) 
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The bias variations of the U. S. National Data 
Buoy Center buoys located on the Great Lakes 
were quantitatively estimated by statistical com- 
parisons of wind, speed, wave height and wave 
period. This was done by direct comparison and by 
using a wave model to estimate the wave param- 
eters from the wind. The data seem to be consist- 
ent for any given station and year. Wave height 
and period biases remain constant but the wind 
speed bias does vary up to about plus or minus 
15%. The wind speed bias is probably affected by 
changes in buoy instrumentation. These bias vari- 
ations can be routinely estimated. The aj —- 
allows calibration information to be found from the 
actual data, replacing or improving calibrations 
done before or after the data period. (Miller-PTT) 
W91-01797 


INORGANIC CONTAMINANTS IN SUSPEND- 
ED SOLIDS FROM HAMILTON HARBOUR. 
National Water Research Inst., Burlington (Ontar- 
io). Lakes Research Branch. 

For primary bibliographic entry see Field 5B. 
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PLANKTONIC PROTOZOA IN _ LAKES 
HURON AND MICHIGAN: SEASONAL ABUN- 
DANCE AND COMPOSITION OF CILIATES 
AND DINOFLAGELLATES. 

National Oceanic and Atmospheric Administra- 
tion, Ann Arbor, MI. Great Lakes Environmental 
Research Lab. 

H. J. Carrick, and G. L. Fahnenstiel. 

Journal of Great Lakes Research JGLRDE, Vol. 
16, No. 2, p 319-329, 1990. 3 tab, 3 fig, 64 ref. 


Descriptors: *Dinoflagellates, *Lake Huron, *Lake 
Michigan, *Limnology, *Protozoa, Biomass, Eco- 
systems, Population density, Seasonal variation. 


The abundance and biomass of surface and deep 
ciliate and dinoflagellate protozoa in the offshore 
waters of Lakes Huron and Michigan were deter- 
mined from December 1986 to November 1987. 
Protozoan abundance (4 to 15 cells/mL) and bio- 
mass (13-140 microg/L) were comparable between 





lakes and similar to those reported form other 
oligitrophic environments. Ciliates comprised the 
majority of protozoan abundance (80%) and bio- 
mass (73%). The mean size of these communities 
was small (20.6 microm) due to the numerical 
dominance of small choreotrichs, oligotrichs, and 
species of Gymnodinium. Total biomass in both 
lakes peaked during late June-July and again 
during October-November. These seasonal 
changes in biomass were accompanied by species 
replacements. Deep and surface communities were 
comparable in terms of abundance and biomass of 
ciliates, although deep community biomass de- 
creased as stratification intensified. Because the 
biomass of ciliates alone represents about 30% of 
crustacean zooplankton biomass, protozoa may be 
more important grazers than once thought. (Au- 
thor’s abstract) 

W91-01799 


EFFECTS OF VARIOUS BIOPHYSICOCHEMI- 
CAL CONDITIONS ON TOXIGENICITY OF 
VIBRIO CHOLERAE 01 DURING SURVIVAL 
WITH A GREEN ALGA, RHIZOCLONIUM 
FONTANUM, IN AN ARTIFICIAL AQUATIC 


(ONMENT. 
(Eaglend) Dep of bi nwa and Tropical Medicine 
. t. of Tropical Hygiene. 
M. Islam. 


Canadian Journal of Microbiology CJMIAZ, Vol. 
36, No. 7, p 464-468, July 1990. 1 fig, 5 tab, 26 ref. 


Descriptors: *Algae, *Aquatic environment, *Bac- 

terial toxins, *Pathogenic bacteria, *Survival, 

*Toxicity, *Toxins, *Vibrio, Competition, Fate of 

pollutants, Hydrogen ion concentration, Light in- 

— Rhizoclonium, Temperature effects, Tissue 
ysis. 


Toxigenic and nontoxigenic strains of Vibrio cho- 
lerae 01 occur in the natural aquatic environment. 
It is not clear whether V. cholerae 01 lose toxige- 
nicity and become nontoxigenic during survival in 
the aquatic environment as a result of the effect of 
various biophysicochemical conditions (e.g., sun- 
light, pH, temperature, competition with other 
bacteria for nutrients, etc.) Five toxigenic strains 
were exposed to artificial aquatic environments in 
the presence of a filamentous green alga, Rhizo- 
clonium fontanum, and recovered after different 
time intervals (0 and 0.5 h, 3, 6, 9, and 15 days). 
This experimental system was exposed to sunlight 
and the V. cholerae 01 were in competition for 
nutrients with resident bacterial flora from R. fon- 
tanum. The toxigenicity of Vibrio cholerae 01 that 
were recovered at different time intervals was 
assessed by tissue culture assay using Vero cells. 
The toxigenicity of recovered strains was com- 
pared with that of the parent strains. The results 
demonstrated the toxigenic V. cholerae 01 are 
unlikely to lose their toxigenicity in aquatic envi- 
ronments as a result of the effects of various bio- 
physicochemical conditions. These results are con- 
sistent with the hypothesis of environmental reser- 
voirs of V. cholerae. (Author’s abstract) 
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SELENIUM AS A NUTRIENT FOR FRESHWA- 
TER BACTERIOPLANKTON AND ITS INTER- 
ACTIONS WITH PHOSPHORUS. 

Uppsala Univ. (Sweden). Limnologiska Institu- 
tionen. 

C. Eriksson, and C. Pedros-Alio. 

Canadian Journal of Microbiology CJMIAZ, Vol. 
36, No. 7, p 475-483, July 1990. 6 fig, 1 tab, 40 ref. 


Descriptors: *Bacteria, *Eutrophic lakes, *Lakes, 
*Nutrient concentrations, *Oligotrophic lakes, 
*Phosphorus, *Plankton, *Selenium, *Sulfates, 
Bacterioplankton, Hypereutrophic lakes, Lake 
Banyoles, Lake Erken, Lake Vallentunasjon, Lim- 
nology, Spain, Sweden. 


The influence of selenite on the growth of bacter- 
ioplankton present in samples of three lakes was 
analyzed; these samples were collected in sulfate- 
rich, oligiotrophic Lake Banyoles, moderately eu- 
trophic Lake Erken, and hi trophic Lake 
Vallentunasjon. The addition of P to samples from 
lakes Banyoles and Erken enhanced cell yields. 
Strong effects of phosphate on growth rates were 


found in samples from lakes Banyoles and Vallen- 
tunasjon. Selenite had a significant positive effect 
on cell yield on samples from lakes Banyoles and 
Vallentunasjon, whereas the effect on cell yield in 
samples form Lake Erken was slightly negative. 
The addition of the selenite alone to samples from 
Lake Banyoles doubled the biovolume if bacterio- 
plankton within 37 h during the spring. Among 
winter bacteria from Lake Banyoles, selenite in- 
creased the number of bacteria, but only when the 
phosphate level was high. A high inorganic phos- 
phorus level was also necessary to stimulate the 
effect of selenite on bacterial growth in samples 
from Lake Vallentunasjon. The negative effect of 
selenite on samples from Lake Erken was most 
obvious when phosphate had been added simulta- 
neously. Cell yields were always greater at the 
highest temperatures. (Author’s abstract) 
W91-01802 


EFFECTS OF ACIDIFICATION ON LEAF DE- 
COMPOSITION IN STREAMS. 

Oak Ridge National Lab., TN. Environmental Sci- 
ences Div. 

For primary bibliographic entry see Field SC. 
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INTERSTITIAL DISSOLVED ORGANIC 
CARBON IN SEDIMENTS OF A SOUTHERN 
APPALACHIAN HEADWATER 
Georgia Univ., Athens. o> of Zoology. 

M. T. Crocker, and J. L. Meyer. 

Journal of the North American Benthological So- 
ciety JNASEC, Vol. 6, No. 3, p 159-167, Septem- 
ber 1987. 2 fig, 3 tab, 31 ref. NSF Grant No. BSR 
85-14328. 


Descriptors: *Biomass, *Decomposition, *Dialysis, 
*Dissolved organic carbon, ‘*Interstitial water, 
*Limnology, *Organic matter, *Seasonal variation, 
*Streams, Bacterial productivity, Benthic environ- 
ment, Chemical analysis, Hyporheos, Sampling, 
Spatial distribution. 


This study had two objectives: (1) to compare 
seasonal and spatial patterns of water-column dis- 
solved organic carbon (DOC) and sediment inter- 
stitial DOC (IDOC) concentrations at a headwater 
spring seep, and (2) to explore interactions between 
sediment organic matter content, benthic bacterial 
biomass and production, water column DOC con- 
centrations, and sediment IDOC concentration and 
composition (high versus low molecular weight 
components). For the first objective, sediment or- 
ganic matter content, IDOC concentration (sam- 
pled from small wells by dialysis or by pipet), 
water column DOC concentration, and benthic 
bacterial biomass were measured at a spring seep in 
Coweeta Hydrologic Laboratory, Macon Co. 
North Carolina USA, for two years. For the 
second objective, organic matter content was in- 
creased or decreased in experimental sediments. 
The same variables listed above were measured 
within three weeks of sediment manipulation and 
again after five and a half month. Benthic bacterial 
production was measured one week after sediment 
manipulation. Results indicate benthic organic 
matter is a source of IDOC, the concentration of 
which depends on sediment organic matter con- 
tent, the relative proportion of high and low mo- 
lecular weight IDOC compounds, and the ex- 
change of interstitial and water column DOC. 
High molecular weight IDOC (>50,000) concen- 
trations are lower than high molecular weight 
IDOC concentrations and are independent of sedi- 
ment organic matter content. However, low mo- 
lecular weight IDOC concentrations are generally 
greater than water column total DOC concentra- 
tions. Low molecular weight IDOC concentra- 
tions are greater during the dominant season than 
during the growing season. (Author’s abstract) 
W91-01804 


DISTRIBUTION AND PRIMARY PRODUCTIV- 
ITY OF THE EPIZOIC MACROALGA BOLDIA 
ERYTHROSIPHON (RHODOPHYTA) IN A 


SMALL AMA STREAM. 
Alabama Univ., University. Aquatic Biology Pro- 


gram. 
M. S. Stock, T. D. Richardson, and A. K. Ward. 
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Journal of the North American Benthological So- 
ciety JNASEC, Vol. 6, No. 3, p 168-174, Septem- 
ber 1987. 3 fig, 2 tab, 20 ref. 


Descriptors: *Algae, *Algal growth, *Epizoic 
algae, *Limnology, *Primary productivity, *Rho- 
dophyta, *Seasonal variation, *Snails, *Streams, 
Animal behavior, Autochthonous carbon, Biologi- 
cal samples, Boldia, Gastropods, Sampling, Spatial 
distribution. 


The contribution of autochthonous carbon to a 
small stream by the epizoic red macroalga Boldia 
erythrosiphon was determined from December 
1985 through April 1986 in Little Schultz Creek, 
Alabama. Boldia grew almost exclusively on the 
snail species Elimia clara and E. cahawbensis. A 
mean of 323 snails/sq m was found in the stream, 
49% of which had the alga attached. Elimia clara 
was nearly four times as abundant as E. cahawben- 
sis and Boldia was significantly more associated 
with the former than with the latter snail. The 
differential distribution of the alga may be due to 
behavioral differences, E. clara preferring ero- 
sional sites with higher current rather than deposi- 
tional sites. Boldia on snails contributed a mean of 
37 mg C/sq m/d from January through April 1986 
and a total of nearly 2 g C/sq m for the season. 
The latter value is one third of the seasonal pri- 
mary production of epilithic algae on cobble meas- 
ured in a previous study, and, when added to it, 
changes the annual pattern of autochthonous pro- 
duction in this stream. The productivity of the 
macroalga illustrates the importance of animals in 
providing substrata for algae in streams. In addi- 
tion, to the presence of snails, a combination of 
factors including total light input, the chemical 
nature of substrata, differential grazing pressure, 
and substratum availability may affect colonization 
and growth of Boldia. (Author’s abstract) 
W91-01805 


EFFECTS OF HERBIVORE TYPE AND DENSI- 
TY ON TAXONOMIC STRUCTURE AND 
PHYSIOGNOMY OF ALGAL ASSEMBLAGES 
IN LABORATORY STREAMS. 

Oregon State Univ., Corvallis. Dept. of Botany 
and Plant Pathology. 

A. D. Steinman, C. D. McIntire, S. V. Gregory, 

G. A. Lamberti, and L. R. Ashkenas. 

Journal of the North American Benthological So- 
ciety JNASEC, Vol. 6, No. 3, p 175-188, Septem- 
ber 1987. 24 fig, 3 tab, 45 ref. NSF Grant Nr. BSR- 
8318386. 


Descriptors: *Algae, *Algal growth, *Algal mor- 
phology, *Biomass, *Caddisflies, *Diatoms, *Graz- 
ing, *Laboratory equipment, *Laboratory meth- 
ods, *Limnology, *Lotic environment, *Snails, 
*Taxonomy, Aquatic insects, Gastropods, Labora- 
tory streams. 


Four densities of a snail (Juga silicula) and a cad- 
disfly (Dicosmoecus gilvipes) were introduced into 
separate laboratory streams, and their effects on 
algal biomass and community structure were moni- 
tored for 32 d. Tiles in an ungrazed control stream 
were covered by thick algal mats by day 32, and 
were composed primarily of Scenedesmus spp., 
Characium, and a variety of diatoms. Biomass and 
community structure of algal assemblages in the 
stream with the lowest density of snails were very 
similar to those in the control stream. In the other 
streams with snails, an inverse relationship devel- 
oped between algal biomass and snail density after 
day 16. By day 32, the algal assemblages in the 
streams with high snail densities were dominated 
by adnate diatoms (e.g., Achnanthes lanceolata), 
and basal cells and short filaments of Stigeoclon- 
ium tenue. In contrast to the streams with snails, 
algal biomass was relatively low in all streams with 
caddisflies. The differences in algal biomass and 
structure between the streams with the lowest and 
highest densities of caddisflies were much smaller 
than those between streams with the lowest and 
highest densities of snails. On day 32, the taxonom- 
ic and physiognomic structure of the algal assem- 
blages in all the streams with caddisflies resembled 
that in the streams with higher densities of snails. 
Scanning electron micrographs showed that even 
at the highest densities, neither snails nor caddis- 





Field 2—WATER CYCLE 
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flies could completely remove the algal assem- 
blage. It is concluded that grazing can substantially 
influence algal growth form and assemblage physi- 
ognomy in lotic ecosystems. (See also W91-01807) 
(Author’s abstract) 

W91-01806 


EFFECTS OF HERBIVORE TYPE AND DENSI- 
TY ON CHEMICAL COMPOSITION OF 
ALGAL ASSEMBLAGES IN LABORATORY 
STREAMS. 

Oregon State Univ., Corvallis. Dept. of Botany 
and Plant Pathology. 

A. D. Steinman, C. D. McIntire, and R. R. Lowry. 
Journal of the North American Benthological So- 
ciety JNASEC, Vol. 6, No. 3, p 189-197, Septem- 
ber 1987. 5 tab, 34 ref. NSF Grant Nr. BSR- 
8318386. 


Descriptors: *Algae, *Amino acids, *Biochemis- 
try, *Biomass, *Caddisflies, *Fatty acids, *Labora- 
tory equipment, *Laboratory methods, *Lotic en- 
vironment, *Snails, Algal growth, Aquatic insects, 
Chemical composition, Gastropods, Grazing, Lab- 
oratory streams. 


The chemical composition of algal assemblages in 
laboratory streams was determined 3 and 27 d after 
adding snail (Juga silicula) and larval caddisfly 
(Dicosmoecus gilvipes) grazers. Three days after 
the herbivores were introduced (day 8 of algal 
growth), the fatty acid and amino acid profiles 
among algal assemblages were similar. Substantial 
differences were noted after 4 wk (day 32 of algal 
growth), however, especially with respect to the 
16:0, 16:1, 16:3, 18:3, and 20:5 fatty acids. On day 
32, algal assemblages subjected to zero or 125 
snails/stream (66/sq m) had higher levels of gly- 
cine, leucine, isoleucine, tyrosine, and the 16: and 
18:3 fatty acids than assemblages exposed to 500 
snails/stream (250/sq m), 50 caddis/stream (25/sq 
m), or 200 caddis/stream (100/sq m). On the other 
hand, assemblages subjected to high grazing pres- 
sure (i.e., 500 snails/stream, 50 and 200 caddis/ 
stream) had higher levels of alanine, glutamic acid/ 
glutamine, and the 16:0, 16:1, and 20:5 fatty acids 
than algae exposed to zero or 125 snails/stream. 
These data provide detailed information on the 
food quality of lotic algae and may serve as a 
starting point for future research on this field. (See 
also W91-01806) (Author’s abstract) 

W91-01807 


EMPIRICAL EVIDENCE FOR DIFFERENCES 
AMONG METHODS FOR CALCULATING 
SECONDARY PRODUCTION. 

Montreal Univ. (Quebec). Dept. of Biological Sci- 
ences. 

For primary bibliographic entry see Field 7C. 
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RATES OF PROTOZOAN BACTERIVORY IN 
THREE HABITATS OF A SOUTHEASTERN 
BLACKWATER RIVER. 

Georgia Univ., Sapelo Island. Marine Inst. 

L. A. Carlough, and J. L. Meyer. 

Journal of the North American Benthological So- 
ciety JNASEC, Vol. 9, No. 1, p 45-53, March 
1990. 2 fig, 3 tab, 50 ref. NSF Grant Nr. BSR- 
8705744. 


Descriptors: *Aquatic bacteria, ‘*Bacterivory, 
*Flagellates, *Food chains, *Grazing, *Limnolo- 
gy, *Lotic environment, *Microorganisms, *Proto- 
zoa, *Secondary productivity, Aquatic environ- 
ment, Ciliates, Filter feeders, Fluorescent tracers, 
Particle size. 


Although protozoa have been largely disregarded 
in the trophic structure of lotic systems, they have 
been shown to be important in lentic and marine 
environments. As part of a larger study concerning 
the basis of secondary production in the Ogeechee 
River, GA, preliminary experiments were done 
using fluorescently-labelled bacteria to directly 
measure bacterial grazing by protozoa. Protozoan 
grazing rates can be as high in moving lotic waters 
as in still waters as demonstrated by comparing a 
main channel site, a backwater, and a floodplain 
pond. In the main channel site during April and 


May 1988, flagellates and ciliates ingested an aver- 
age of 17 and 420 bacteria/individual/hr, respec- 
tively. When this is multiplied by the high protozo- 
an densities present, an average of 47% of the 
water-column in the main channel is estimated to 
be cleared of bacteria by protists each day. Proto- 
zoan bacterivory could facilitate carbon flow to 
higher trophic levels by turning bacteria into 
larger parcels of carbon and nutrients which are 
available to a greater portion of the filter-feeding 
members of communities. (Author’s abstract) 
W91-01809 


TIMING OF WAVE DISTURBANCE AND THE 
RESISTANCE AND RECOVERY OF A FRESH- 
WATER EPILITHIC MICROALGAL COMMU- 
NITY. 


Louisville Univ., KY. Dept. of Biology. 

C. G. Peterson, K. D. Hoagland, and R. J. 
Stevenson. 

Journal of the North American Benthological So- 
ciety JNASEC, Vol. 9, No. 1, p 54-67, March 
1990. 5 fig, 4 tab, 58 ref. 


Descriptors: *Algae, *Algal growth, *Algal popu- 
lations, *Chlorophyll a, *Diatoms, *Fragilaria, 
*Limnology, *Nitzschia, *Oscillatoria, *Periphy- 
ton, *Phaeophyta, *Wave action, *Waves, Epi- 
lithic algae, Lake McConaughy. 


Microalgal communities on clay tiles in Lake 
McConaughy (Nebraska, USA) were subjected to 
simulated wave disturbance after 6, 12, 18, or 24d 
of development to examine the effects of communi- 
ty age on resistance and recovery in these commu- 
nities. Six-day communities were less resistant than 
older communities; diatom standing crops in 6-d 
communities were reduced 47.6% by disturbance. 
Resistance of older communities was apparently a 
function of increased mat stabilization by diatom 
mucilages and overlying Oscillatoria surface 
layers. Diatom density reductions in 6-d communi- 
ties were due to differential removal of large, 
chain-forming species of Fragilaria, and solitary, 
motile Navicula and Nitzschia. Sediment-trap data 
showed that Fragilaria and Navicula resettled 
quickly, but that once removed, many Nitzschia 
were not readily replaced through immigration. 
Differential removal of diatom taxa by disturbance 
at 6 d, as well as differential settling of taxa follow- 
ing disturbance affected community recovery pat- 
terns. Simulated wave disturbance also caused 
short-term increases in growth rates of four 
common taxa in 6-d communities. After 24 d, 
phaeophytin content of control communities ex- 
ceeded chlorophyll a concentrations, indicating se- 
nescence of algal cells. Communities disturbed 
after 18 or 24 d had chlorophyll a concentrations 
similar to controls, but significantly lower phaeo- 
phytin content, suggesting that wave disturbance 
delayed senescence within algal mats. It was con- 
cluded that wave disturbance can affect resistance 
and recovery of epilithic algal communities in 
lentic systems and that timing of disturbance influ- 
ences community response. (Author’s abstract) 
W91-01810 


PERSPECTIVE ON EL NINO AND LA NINA: 
GLOBAL IMPLICATIONS FOR STREAM 
ECOLOGY. 

New Mexico Univ., Albuquerque. Dept. of Biol- 


ogy. 
For primary bibliographic entry see Field 2B. 
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VOLATILIZATION OF SELENIUM FROM AG- 
RICULTURAL EVAPORATION POND SEDI- 
MENTS. 

California Univ., Riverside. Dept. of Soil and En- 
vironmental Sciences. 

For primary bibliographic entry see Field 5G. 
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INVERTEBRATE COMMUNITIES OF SMALL 
STREAMS IN NORTHEASTERN WYOMING. 
Geological Survey, Cheyenne, WY. Water Re- 
sources Div. 

D. A. Peterson. 

Available from Books and Open File Report Sec- 


42 


tion, USGS, Box 25425, Denver, CO 80225. USGS 
Water-Resources Investigations Report 85-4287, 
1990. 45p, 17 fig, 1 tab, 32 ref. USGS Project No. 
wy057. 


Descriptors: *Invertebrates, *Mine wastes, 
*Powder River Basin, *Water pollution effects, 
*Wyoming, Aquatic habitats, Benthic fauna, 
Benthic flora, Ephemeral streams, Intermittent 
streams, Perennial streams. 


Invertebrate communities of small streams in an 
energy-mineral-development area in the Powder 
River structural basin of northeastern Wyoming 
were studied during 1980-81. The largest average 
density of benthic invertebrates among 11 sites was 
983 invertebrates/sq ft at a site on a perennial 
stream, the Little Powder River at State Highway 
59. The smallest average densities were 3.4 inverte- 
brates/sq ft in Salt Creek and 16.6 invertebrates/sq 
ft in the Cheyenne River, two streams where the 
invertebrates were stressed by degraded water 
quality or inadequate substrate or both. The rates 
of invertebrate drift were fastest in three perennial 
streams, compared to the rates in intermittent and 
ephemeral streams. Analysis of the invertebrate 
communities using the Jaccard coefficient of com- 
munity similarity and a cluster diagram showed 
communities inhabiting perennial streams were 
similar to each other, because of the taxa adapted 
to flowing water in riffles and runs. Communities 
from sites on ephemeral streams were similar to 
each other, because of the taxa adapted to standing 
water and vegetation in pools. Communities of 
intermittent streams did not form a group; either 
they were relatively similar to those of perennial 
or ephemeral streams or they were relatively dis- 
similar to other communities. The communities of 
the two streams stressed by degraded water quality 
or inadequate substrate or both, Salt Creek and the 
Cheyenne River, were relatively dissimilar to com- 
munities of the other streams in the study. (USGS) 
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SOLUTION-COLLAPSE DEPRESSIONS AND 
SUSPENSATES IN THE LIMNOCRENIC LAKE 
OF BANYOLES (NE SPAIN). 

Barcelona Univ. (Spain). 

For primary bibliographic entry see Field 2J. 
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FOR LAKE NASS. 

Florida Univ., Gainesville. Dept. of Civil Engi- 
neering. 

S. E. Smith. 

Environmental Geology and Water Sciences 
EGWSEI, Vol. 15, No. 2, p 123-129, March/April 
1990. 5 fig, 2 tab, 11 ref. 


REVISED ESTIMATE OF THE LIFE SPAN 
ER. 


Descriptors: *Aswan High Dam, *Lake Nasser, 
*Lakes, *Nile River, *Reservoir silting, *Sedimen- 
tation, Egypt, Forecasting, Hydrologic data col- 
lections, Hydrology, Mathematical studies, Reser- 
voir operation, Sudan, Suspended sediments. 


A number of estimates of the potential life span of 
Lake Nasser located in Egypt and Sudan have 
been made in the past several years. Published 
estimates range from as little as 20 years to over 
1500 years. The wide range of differing values is a 
function of many variables, including computation 
method, input data, and theoretical assumptions 
underlying the mathematical approach taken. Such 
a broad range of values is typical of sedimentation 
studies performed for areas that lack an adequate 
historic data base. One of the chief constraints to 
development of a reliable estimate of Lake Nasser’s 
case has been lack of sufficient historical data on 
which to construct a useful data base. Enough 
information of this type has been collected since 
the reservoir’s formation in 1964 to permit a realis- 
tic assessment of its life span. Granted the obvious 
need to determine the useful lifetime of this or any 
other reservoir, it is now possible to assess the 
reliability of the current official estimate for Lake 
Nasser. By applying appropriate modifications and 
additional data to the official estimate, an im- 
proved estimate was made. The time forecasted for 
filling of the reservoir by the official estimate is 





362 years, somewhat less than the original design 
life of 500 years. By taking into account changes in 
the hydrological regime of the Nile after 1964 and 
another compaction factor, an estimate of 535 
years was made. The additional time before filling 
estimated in the revision is significant for decision 
rules governing operation of the Aswan High 
Dam. (Author’s abstract) 

W91-01884 


ACIDIFICATION IN NORWAY - LOSS OF 
FISH POPULATIONS AND THE 1000 LAKE 
SURVEY 1986. 

Norsk Inst. for Vannforskning, Oslo. 

For primary bibliographic entry see Field SC. 
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NUTRIENT EXCHANGES BETWEEN THE 
WATER COLUMN AND A_ SUBTIDAL 
BENTHIC MICROALGAL COMMUNITY. 
Virginia Inst. of Marine Science, Gloucester Point. 
W. M. Rizzo. 

Estuaries ESTUDO, Vol. 13, No. 3, p 219-226, 
September 1990. 5 fig, 29 ref. 


Descriptors: *Benthic environment, *Estuaries, 
*Estuarine environment, *Nutrient transport, 
*River sediments, Algae, Ammonium, Nitrates, Ni- 
trites, Phosphates, Virginia, Water column, York 
River. 


The exchange of nutrients between the shallow 
(ca. 1 m) sediments and the water column in the 
York River, Virginia, were measured during 1983 
using transparent and opaque plexiglass hemi- 
spheres. The exchange of nitrates and phosphates 
were not significantly different between dome 
treatments, but ammonium release was significant- 
ly reduced within the transparent domes. Within 
the dark domes, ranges of hourly rates of ammoni- 
um and phosphate exchange were -21 to 364 N 
micromol/sq m and -3 to 76 micromol P/sq m, 
while those in the transparent domes were -162 to 
244 and -6 to 80, respectively. Negative values 
denote uptake by the sediment. Nitrate + nitrite 
exchanges averaged only 15% of the total dis- 
solved inorganic nitrogen exchange in the dark 
domes and 17% of the total dissolved inorganic 
nitrogen exchange in the transparent domes. (Au- 
thor’s abstract) 
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BAROTROPIC, SUBTIDAL EXCHANGE BE- 
TWEEN CALCASIEU LAKE AND THE GULF 
OF MEXICO. 

Louisiana State Univ., Baton Rouge. Dept. of 
Marine Science. 

J. M. Lee, W. J. Wiseman, and F. J. Kelly. 

Estuaries ESTUDO, Vol. 13, No. 3, p 258-264, 
September 1990. 6 fig, 3 tab, 13 ref. 


Descriptors: *Barotropic flow, *Calcasieu Lake, 
*Estuaries, *Gulf of Mexico, *Saline-freshwater 
interfaces, *Wind tides, *Wind-driven currents, Es- 
tuarine environment, Flow characteristics, Mathe- 
matical models, Model studies, Water level, Wind. 


Long-term measurements of flow through Calca- 
sieu Pass, Louisiana, are compared to water level 
variations within Calcasieu Lake, Louisiana. 
Except during periods of freshets driven by local 
rainfall, the exchange is shown to be predominant- 
ly barotropic. A simple wind driven model ac- 
counts for the observed phase relations between 
wind, current, and water level. Calcasieu Lake is a 
broad, shallow estuary characterized by minor 
freshwater runoff, moderate tidal energy, and, 
except in summer, strong wind stress events. This 
situation is conducive to barotropic subtidal ex- 
changes with the coastal ocean on time scales of 3 
to 10 d. These exchanges are important for the 
recruitment of larval fish to the estuarine nursery 
grounds, and may be adequately monitored with- 
out costly current meter deployments, using only 
tide gage measurements. During low wind and 
high runoff events, stratification and a baroclinic 
flow regime may develop. These are times when 
water exchange with the shelf can not be predicted 
from tide gauge data. A simple linear wind-driven 
model of the barotropic exchange has been suc- 


cessful in hindcasting the energy containing ex- 
changes when cold fronts are the dominant synop- 
tic weather pattern. The model assumes, without 
supportive data, that the coastal sea level rise is a 
significant fraction of that occurring within Calca- 
sieu Lake. (Lantz-PTT) 

W91-01901 


GROWTH OF SUBMERGED MACROPHYTES 
UNDER EXPERIMENTAL SALINITY AND 
LIGHT CONDITIONS. 

University of Southwestern Louisiana, Lafayette. 
Dept. of Biology. 

R. R. Twilley, and J. W. Barko. 

Estuaries ESTUDO, Vol. 13, No. 3, p 311-321, 
September 1990. 8 fig, 1 tab, 48 ref. 


Descriptors: *Light intensity, *Macrophytes, *Sa- 
linity, Biomass, Chlorophyll a, Comparison studies, 
Estuaries, Nitrogen, Plant growth, Plant physiolo- 
gy, Sodium, Solar radiation, Tissue analysis. 


The growth, morphology, and chemical composi- 
tion of Hydrilla verticillata, Myriophyllum spica- 
tum, Potamogeton perfoliatus, and Vallisneria 
americana were compared among different salinity 
and light conditions. Plants were grown in micro- 
cosms (1.2 cu m) under ambient photoperiods ad- 
justed to 50% and 8% of solar radiation. The 
culture solution in 5 pairs of tanks was gradually 
adjusted to salinities of 0, 2, 4, 6 and 12%. With the 
exception of H. verticilla, the aquatic macrophytes 
examined may be considered eurysaline species 
that are able to adapt to salinities one-third the 
strength of sea water. With increasing salinity, the 
inflorescence production decreased in M. spicatum 
and P. perfoliatus, yet asexual reproduction in the 
latter species by underground buds remained con- 
stant. Stem elongation increased in response to 
shading in M. spicatum, while shaded P. perfolia- 
tus had higher concentrations of chlorophyll-a. In 
association with high epiphytic mass, chlorophyll-a 
concentrations in all species were greatest at 12%. 
The concentration of sodium increased in all four 
species of aquatic macrophytes examined, indicat- 
ing that these macrophytes did not possess mecha- 
nisms to exclude this ion. The nitrogen content (Y) 
of the aquatic macrophytes tested increased signifi- 
cantly with higher sodium concentration (X), sug- 
gesting that nitrogen may be utilized in osmoregu- 
lation (Y = X x 0.288 + 6.10, r sq = 0.71). The 
tolerance of V. americana and P. perfoliatus to 
salinity was greater in this study compared to 
other investigations. This may be associated with 
experimental methodology, whereby macrophytes 
were subjected to more gradual rather than abrupt 
changes in salinity. The two macrophytes best 
adapted to estuarine conditions in this study by 
exhibiting growth up to 12%, included M. spica- 
tum and V. americana, which also exhibited a 
greater degree of response in morphology, tissue 
chemistry (including chlorophyll content and total 
nitrogen), and reproductive output in response to 
varying salinity and light conditions. (Author’s ab- 
stract) 

W91-01907 


STABILITY OF PERIPHYTON AND MaA- 
CROINVERTEBRATES TO DISTURBANCE BY 
FLASH FLOODS IN A DESERT STREAM. 
Arizona State Univ., Tempe. Dept. of Zoology. 
N. B. Grimm, and S. G. Fisher. 

Journal of the North American Benthological So- 
ciety JNASEC, Vol. 8, No. 4, p 293-307, Decem- 
ber 1989. 7 fig, 2 tab, 63 ref. NSF grant BSR 84- 
06891. 


Descriptors: *Arizona, *Deserts, *Macroinverte- 
brates, *Periphyton, *River ecology, *Streams, 
*Succession, Flooding effects, Life cycles, Limit- 
ing nutrients, Nitrogen, Seasonal variation. 


Resistance, resilience, and patterns of succession 
were evaluated for periphyton and macroinverte- 
brates of Sycamore Creek, Arizona, between 1984 
and 1987. During this period, 35 flash-flood dis- 
turbances occurred, ranging in magnitude (peak 
discharge) from 0.2 meters cubed per second to 58 
meters cubed per second; peak discharge of the 
largest flash floods exceeded base flow by 3-4 
orders of magnitude. Macroinvertebrates and algal 
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assemblages dominated by diatoms were more re- 
sistant, i.e., showed less change in response to 
spates, than macroalgae (filamentous Chlorophyta) 
and cyanobacterial mats, but resistance of all 
groups declined with increasing disturbance mag- 
nitude. Biota showed little resistance to events 
large enough to move substrata. Twenty sequences 
of postflood succession were analyzed to charac- 
terize resilience and patterns of recovery. Resil- 
ience was very high compared with other streams 
and other ecosystems, because of high rates of 
biotic production in this desert stream. Resilience 
of periphyton (as indicated by recovery of total 
chlorophyll a) was highest in summer and autumn, 
while macroinvertebrate resilience (in terms of 
density or biomass) did not differ among seasons. 
In many sequences, recovery curves of macroin- 
vertebrate and algal standing crops were linear or 
asymptotic; however, macroinvertebrates declined 
precipitously during later stages of five succession- 
al sequences, primarily because of declines in the 
dominant collector-gatherers. These organisms re- 
produce continuously and have short life cycles, so 
declines cannot be explained by synchronous emer- 
gence. Instead, declines may be caused by food 
quality limitation. Sustained high rates of macroin- 
vertebrate consumption and use of autochthonous 
detritus are possible only if bacterial conditioning 
(and immobilization of nitrogen) can increase the 
N content of this material, which is halved with 
each gut passage. During many sequences, bacte- 
rial conditioning is probably limited by nitrogen, 
which is known to limit autotrophic processes in 
this stream. This suggests that productivity at 
higher trophic levels may be influenced by avail- 
ability of a limiting nutrient not only to primary 
producers but to microconsumers. (Author’s ab- 
stract) 

W91-01924 


DISCHARGE-EXPORT RELATIONSHIPS IN 
HEADWATER STREAMS: THE INFLUENCE 
OF INVERTEBRATE MANIPULATIONS AND 
DROUGHT. 

Georgia Univ., Athens. Dept. of Entomology. 

T. F. Cuffney, and J. B. Wallace. 

Journal of the North American Benthological So- 
ciety JNASEC, Vol. 8, No. 4, p 331-341, Decem- 
ber 1989. 6 fig, 4 tab, 28 ref. NSF grants BSR 83- 
16082 and BSR 87-18005. 


Descriptors: *Appalachian Mountains, *Drought 
effects, *Flow discharge, *Invertebrates, *Organic 
matter, *Particulate matter, *Streams, Drought, 
Headwaters, Insecticides, Methoxychlor. 


The role of physical (discharge) and biological 
(macroinvertebrate communities) factors in the 
control of coarse (greater than 4 mm) and fine (less 
than or equal to 4 mm and greater than 0.5 mi- 
crometers) particulate organic matter (FPOM) 
transport was studied in three headwater streams 
of the southern Appalachian Mountains. The role 
of discharge was determined by relating two years 
of continuous measurements obtained over discrete 
(ca. 2-wk) time intervals. The role of macroinver- 
tebrates was examined by treating one of the three 
streams, C 54, with an insecticide during Year 2 to 
reduce populations and alter community structure. 
Maximum discharge was the only discharge pa- 
rameter which adequately predicted (linear regres- 
sions) FPOM export during a sampling interval (r 
squared > or -0.70). These regressions were 
unique for each stream and were constant between 
years for the untreated streams, despite a record 
drought during the second year. Relationships be- 
tween discharge and export of coarse particulate 
organic matter (CPOM) were not as strong nor as 
consistent as those for FPOM. CPOM export was 
very sensitive to timing of CPOM inputs and 
storms (e.g., 78 to 88% of CPOM export during 
Year 2 occurred during a single fall storm). Conse- 
quently, CPOM export-discharge relationships dif- 
fered not only among streams but also between 
years and did not show treatment effects. Treating 
C 54 with methoxychlor during Year 2 resulted in 
massive invertebrate drift and drastically reduced 
populations of macroinvertebrates, practically 
eliminating shredders and collector-filterers. Maxi- 
mum discharge continued to be a good predictor 
of FPOM export (r squared = 0.83) for C 54 
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during the treatment year, but the yield of export 
per unit of maximum discharge (slope of the dis- 
charge-FPOM export regression) decreased by 
65%. This contrasts with the untreated streams in 
which the slopes were constant between years 
despite the greater than 50 year drought during 
Year 2. Most (75%) of the decrease in FPOM 
yields from C 54 is directly attributable to the 
reduction in macroinvertebrates. Only 25% is at- 
tributable to the drought even though stream flows 
dropped by ca. 40% during Year 2. (Author’s 


abstract) 
W91-01925 


SPATIAL AND TEMPORAL DISPERSION 
PATTERNS OF GOLDEN PERCH, MAC- 
QUARIA AMBIGUA, LARVAE IN AN ARTIFI- 
CIAL FLOODPLAIN ENVIRONMENT. 

New South Wales Dept. of Agriculture, Narran- 
dera (Australia). Inland Fisheries Station. 

P. C. Gehrke. 

Journal of Fish Biology JFIBA9, Vol. 37, No. 2, p 
225-236, August 1990. 5 fig, 6 tab, 25 ref. 


Descriptors: *Fish, *Flood plains, *Perch, *Ponds, 
*Spatial distribution, *Temporal distribution, 
Aquatic habitats, Fish stocking, Larvae, Thermal 
stratification, Water quality. 


Golden perch larvae were stocked into a pond and 
inundated floodplain system in south-eastern Aus- 
tralia to determine movement patterns of the 
larvae onto and off the floodplain area. A total of 
428 larvae were caught moving from the flood- 
plain into the pond whereas only 18 were collected 
moving in the reverse direction. Thirty one larvae 
were caught at open water sites in the pond and 
floodplain, but only three were collected from sites 
on the floodplain which provided shade, timber or 
water flow. Transect samples from the pond also 
yielded more larvae than samples from Roodplain 
transects, indicating a distinct spatial dispersion 
pattern in favor of the pond. Spatial dispersion 
patterns of golden perch larvae appear to corre- 
spond with gradients in water quality between the 
pond and floodplain habitats. Stratification oc- 
curred in the pond but did not develop on the 
floodplain. Water on the floodplain was cooler, 
harder and contained less oxygen than surface 
water from the pond. Diel oscillations occurred in 
water temperature, pH, dissolved oxygen, carbon 
dioxide and acidity, but there was no significant 
ema pattern in the distribution of larvae. 
Dispersion of golden perch larvae between pond 
and floodplain habitats is not random, and may be 
actively influenced by local-scale variations in 
water quality. (Author’s abstract) 

W91-01957 


ECOLOGICAL MECHANISMS IMPORTANT 
FOR THE BIOTIC CHANGES IN ACIDIFIED 
LAKES IN SCANDINAVIA. 

Goeteborg Univ. (Sweden). Dept. of Zoology. 

For primary bibliographic entry see Field 5C. 
W91-02015 


PHYSIOLOGICAL RESPONSES TO SEVERE 
ACID STRESS IN FOUR SPECIES OF FRESH- 
WATER CLAMS (UNIONIDAE). 

Helsinki Univ. (Finland). Dept. of Zoology. 

For primary bibliographic entry see Field 5C. 
W91-02026 


BIOACCUMULATION OF S 
KESTERSO 


IELENIUM IN 
IN RESERVOIR, CALI- 


Patuxent Wildlife Research Center, Davis, CA. 
Pacific Coast Field Station. 

For primary bibliographic entry see Field 5C. 
W91-02029 
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HEAT CONTENTS, THERMAL STABILITIES 
AND BIRGEAN WIND WORK IN DYSTROPH- 
IC TASMANIAN LAKES AND RESERVOIRS. 
University of New England, Armidale (Australia). 
Dept. of Bo , 

L. C. Bowling. 

Australian Journal of Marine and Freshwater Re- 


search AJMFA4, Vol. 41, No. 3, p 429-441, 1990. 5 
fig, 3 tab, 23 ref. 


Descriptors: *Dystrophic lakes, *Enthalpy, *Lim- 
nology, *Reservoirs, *Tasmania, *Thermal stratifi- 
cation, *Wind effects, Energy cycle, Heat budget, 
Mixing. 


Values of whole-lake standard energy parameters 
(heat content, thermal stability, and Birge’s work 
of the wind) for ten dystrophic standing waters 
from western Tasmania were lower than expected 
for lakes of their depth and area. Although con- 
trolled principally by morphometric factors, the 
degree of shelter from wind and the extent of each 
lake’s dystrophy also had considerable effects. 
These factors allowed only surface waters to con- 
tribute to the annual heat exchange cycle, thereby 
reducing the magnitude of each lake’s heat budgets 
and influencing stability and wind work values. 
The lakes show considerable short term and long 
term fluctuations in heat content, stability and 
wind work in response to the capricious maritime 
meteorological conditions of the area. However, 
long periods between successive sampling may 
have caused some underestimation of the ranges of 
these three parameters. Despite this, the study re- 
veals that these standard energy parameters are 
effective in describing the annual energy input and 
resistance to wind-induced mixing of these dys- 
trophic Tasmanian lakes. (Author’s abstract) 
W91-02043 
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PHYSIOLOGICAL RESPONSE OF YELLOW- 
POPLAR SEEDLINGS TO SIMULATED ACID 
RAIN, OZONE  FUMIGATION, AND 
DROUGHT. 

Agricultural Research Service, Delaware, OH. 

For primary bibliographic entry see Field 5C. 
W91-01068 


EVAPOTRANSPIRATION, WATER USE EFFI- 


RAPE (BRASSICA CAMPESTRIS) 

TYPES IN RELATION TO ROOT DEVELOP- 
MENT UNDER VARYING IRRIGATION 
SCHEDULES. 

Haryana Agricultural Univ., Hissar (India). 

For primary bibliographic entry see Field 2D. 
W91-01114 


CLIMATE AND VEGETATION IN CHINA. III. 
WATER BALANCE AND DISTRIBUTION OF 
VEGETATION. 

Osaka Univ. (Japan). Faculty of Science. 

J. Y. Fang, and K. Yoda. 

Ecological Research (Kyoto) ECRSEX, Vol. 5, 
No. 1, p 9-23, April 1990. 7 fig, 5 tab, 49 ref. 


Descriptors: *China, *Climatology, *Moisture pro- 
files, *Soil-water-plant relationships, *Vegetation 
effects, *Water budget, Coniferous forests, Decidu- 
ous forests, Deserts, Evapotranspiration, Steppes. 


Distributions of 29 vegetation types in China as a 
function of climatic humidity or aridity were ana- 
lyzed using Thornthwaite’s system, by employing 
meteorological records from 671 stations in China. 
The annual potential evapotranspiration and the 
humidity/aridity indices were calculated for every 
station, and distribution maps of water deficiency, 
water surplus and moisture index (Im) were con- 
structed. The Im map showed that arid areas 
(Im <0) occupied about 56% of the country. The 
effect of the difference in soil water storage capac- 
ity on Thornthwaite’s indices was examined, and 
Im values were found to differ little, although 
some differences were observed in actual annual 
evapotranspiration, water deficiency and water 
surplus values. Correlations between Im values and 
distributions of 29 vegetation types, identified from 
a vegetation map with a scale of 1/4,000,000, were 
investigated. The distributions of desert, steppe, 
woodland, deciduous forest and evergreen forest 
corresponded to Im values of below -40, -40 to -20, 
-20 to 0, 0 to 60 and over 60, respectively. In 


ad 


addition, climatic factors delimiting the northern 
distribution of evergreen broadleaf forest were in- 
vestigated, and it was clarified that the northern 
limit was restricted by combined hydrothermal 
conditions, and not by the low temperature in 
winter. (Author’s abstract) 

W91-01125 


NUTRIENT DYNAMICS IN A FLOATING MAT 
AND POND SYSTEM WITH SPECIAL REFER- 
ENCE TO ITS VEGETATION. 

Kyoto Univ. (Japan). Lab. for Plant Ecological 
Studies. 

For primary bibliographic entry see Field 2H. 
W91-01126 


EFFECTS OF SALINE WATER IRRIGATION 
ON GROWTH AND MINERAL DISTRIBU- 
TION IN GUAR (CYAMOPSIS TETRAGONO- 
LOBA (L.) TAUB). 

Karachi Univ. (Pakistan). Dept. of Botany. 

For primary bibliographic entry see Field 3C. 
W91-01149 


CANOPY TEMPERATURE AS AN INDICATOR 
OF DIFFERENTIAL WATER USE AND YIELD 
PERFORMANCE AMONG WHEAT CULTI- 
VARS 


Agricultural Research Service, Phoenix, AZ. 
Water Conservation Lab. 

For primary bibliographic entry see Field 3F. 
W91-01407 


DYNAMICS OF ROOT AND SHOOT GROWTH 
OF BARLEY UNDER VARIOUS LEVELS OF 
SALINITY AND WATER STRESS. 

Agriculture and Water Resources Research 
Centre, Baghdad (Iraq). Dept. of Soil and Land 
Reclamation. 

For primary bibliographic entry see Field 3F. 
W91-01409 


CLIMATIC CONTROL OF VEGETATION DIS- 
TRIBUTION: THE ROLE OF THE WATER 
BALANCE. 

Cornell Univ., Ithaca, NY. Section of Ecology and 
Systematics. 

For primary bibliographic entry see Field 2B. 
W91-01684 


HEAT STRESS, PLANT-AVAILABLE SOIL 
MO. AND CORN YIELDS IN IOWA: A 
SHORT- AND LONG-TERM VIEW. 

Iowa State Univ., Ames. Dept. of Agronomy. 

For primary bibliographic entry see Field 3F. 
W91-01703 


CLIPPING DATE EFFECTS ON SOIL WATER 
AND REGROWTH IN CRESTED WHEAT- 
GRASS. 

Oregon State Univ., Union. Eastern Oregon Agri- 
cultural Research Center. 

For primary bibliographic entry see Field 2G. 
W91-01706 


EFFECT OF SOIL WATER, NITROGEN, 
GROWING DEGREE-DAYS ON 
MENT OF 


, AND 
MORPHO- 
CRESTED 


Northern Great Plains Research Center. 

A. B. Frank, and R. E. Ries. 

Journal of Range Management JRMGAQ, Vol. 43, 
No. 3, p 257-260, May 1990. 2 fig, 4 tab, 14 ref. 


Descriptors: *Grasses, *Nitrogen, *Soil chemistry, 
*Soil water, *Soil-water-plant relationships, 
*Wheat, Morphology, Plant growth, Vegetation. 


Production of total forage dry matter is mainly a 
function of available soil water and soil nitrogen 
(N), whereas plant morphological development 
from spring greenup to anthesis is primarily con- 
trolled by air temperature. There is a lack of 





information on the effects of soil water and soil N 
on plant morphological development. A study was 
conducted in a rain-out shelter at Mandan, North 
Dakota, over a three year period to determine the 
effect of 2 fertilizer N rates (11 and 110 kg N/ha) 
and three rates of applied water (50, 100, and 150% 
of long-term April-November rainfall at Mandan, 
North Dakota) on the morphological development 
of initial spring growth and fall regrowth of 
crested wheatgrass (Agropyron desertorum) and 
western wheatgrass (Pascopyrum smithii). Regres- 
sion analysis of plant development stage with accu- 
mulated growing degree days (GDD) was linear 
for both initial and regrowth forage. There were 
no differences in the rate of plant development for 
the three rates of applied water or the 2 rates of N 
fertilizer. Initial growth forage of crested and 
western wheatgrass required 82 and 98 GDD to 
produce a leaf, respectively. Regrowth forage of 
crested wheatgrass required 372 and western 
wheatgrass 135 more GDD than initial growth to 
produce a leaf. These data confirm that plants 
develop primarily in response to air temperature 
and not added water or N, which enhances the 
utility of using the accumulation of GDD for pre- 
dicting development of crested and western wheat- 
grass under different growing conditions. This in- 
formation can be useful for predicting plant devel- 
opment of these species in growth models, and for 
farmers and ranchers in predicting grazing readi- 
ness. (Author’s abstract) 

W91-01707 


INFLUENCE OF ORGANIC SEDIMENT 
AMENDMENTS ON GROWTH AND TUBER 
PRODUCTION BY POTAMOGETON PECTIN- 
ATUS L. 

Agricultural Research Service, Davis, CA. Aquat- 
ic Weed Control Research Lab. 

D. F. Spencer. 

Journal of Freshwater Ecology JFREDW, Vol. 5, 
No. 3, p 255-263, June 1990. 3 fig, 2 tab, 19 ref. 


Descriptors: *Aquatic plants, *Aquatic soils, 
*Plant growth, *Sago pondweed, *Sediments, 
*Soil amendments, *Soil-water-plant relationships, 
Macrophytes, Nutrients, Organic compounds, Or- 
ganic matter, Peat, Sugars. 


Results from experiments with Potamogeton pec- 
tinatus L. grown in an artificial substrate amended 
with various combinations of peat and glucose or 
sucrose suggest that plant weight and the number 
of tubers produced per plant increased significantly 
when plants were grown in sediment amended 
with peat. Contrary to expectations, the addition of 
labile organic components, glucose or sucrose, to 
the substrate (up to 15%, w/w) did not influence 
plant growth. Plants grown in sediment amended 
with peat had higher levels of tissue Fe. The 
weight of pasar A once y per gram of non tuber 
tissue was not influenced by sediment properties. 
These results support the hypothesis that the 
mechanism by which sediment organic matter af- 
fects macrophyte growth is by altering sediment 
density. (Author’s abstract) 

W91-01740 


STRENGTH OF SCLEROPHYLLOUS CELLS 
TO RESIST COLLAPSE DUE TO NEGATIVE 
TURGOR PRESSURE. 

Eidgenoessische Technische Hochschule, Zurich 
(Switzerland). Inst. of Plant Sciences. 

J. J. Oertli, S. H. Lips, and M. Agami. 

Acta Oecologica, Vol. 11, No. 2, p 281-289, 1990. 2 
fig, 1 tab, 19 ref. 


Descriptors: *Desert plants, *Drought, *Drought 
resistance, *Moisture deficiency, *Plant physiolo- 
gy, *Plant tissues, *Plant water potential, *Turgidi- 
ty, *Water stress, Adaptation, Cytology, Cytorrhy- 
sis, Hydrostatic pressure, Plant growth, Plant mor- 
phology, Plant populations, Sclerophylly. 


When the hydrostatic pressure within the proto- 
plast drops below 1 bar (0.1 MPa), i.e., when the 
turgor pressure becomes negative while the exter- 
nal pressure is atmospheric at one bar, the plant 
cell is exposed to a compressive stress and will 
collapse if the stress is sufficiently great. A method 
is described to measure the strength of cell walls to 
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resist such a collapse. Pressure differences of much 
less than 0.1 MPa suffice to cause collapse of cells 
in mesophyllic tissues. In contrast, some Mediterra- 
nean and desert plants contain cells with thickened 
walls that exhibit considerable resistance to col- 
lapse. Smaller cells, as are often observed under 
drought also improve the resistance to collapse. 
Ephemeral desert plants or organs again show 
—— tissues with only nominal resistance. 
The hypothesis is forwarded that sclerophylly is a 
mechanism of adaptation to drought if a sufficient 
quantity of water is available to the plant to sur- 
vive year round. This is the case for Mediterranean 
shrubs and trees growing in the desert along 
ground water courses where the available water is 
increased by an influx of water from other areas. 
Desert plants that have to rely solely on local 
precipitation show a phenological adaptation with 
mesophyllic tissues. (Author’s abstract) 

W91-01800 


NEW GENE SOURCES FOR DEVELOPMENT 
OF AGRONOMIC PLANTS WITH TOLER- 
ANCE TO DROUGHT AND OTHER ABIOTIC 
STRESSES 


New Mexico State Univ., Las Cruces. Dept. of 
Chemistry 

For primary bibliographic entry see Field 3B. 
W91-01859 
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DISSOLVED AND SUSPENDED SOLIDS 
TRANSPORT FROM COASTAL PLAIN WA- 
TERSHEDS. 

Agricultural Research Service, Tifton, GA. South- 
east Watershed Research Lab. 

For primary bibliographic entry see Field 5B. 
W91-01011 


VARIATIONS IN SUSPENDED SEDIMENT 
AND TED TRACE 


Geological Survey, Doraville, GA. 

A. J. Horowitz, F. A. Rinella, P. Lamothe, T. L. 
Miller, and T. K. Edwards. 

Environmental Science and Technology 
ESTHAG, Vol. 24, No. 9, p 1313-1320, September 
1990. 7 tab, 10 ref. 


Descriptors: *Path of pollutants, *River sediments, 
*Sampling, *Sediment transport, *Suspended sedi- 
ments, *Trace elements, River mechanics, Spatial 
variation, Temporal distribution, Time series anal- 
ysis. 


Detailed sampling and subsequent analyses of ri- 
verine suspended sediment obtained from six rivers 
in the US (Cowlitz River, San Joaquin River, 
Arkansas River, West Fork Big Blue River, Des 
Plaines River, North Fork Kentucky River) indi- 
cate substantial differences in suspended sediment 
concentrations and possibly in some associated 
trace elements, depending on whether depth and 
width-integrated, point, or pumping samples are 
used. In addition, the data from time series, depth- 
integrated sampling indicate that there can be sub- 
stantial short-term (on the order of 20-30 minutes) 
spatial and/or temporal variations in suspended 
sediment concentrations. Despite this, major ele- 
ment concentrations are remarkably stable both 
spatially and bert gore Trace element concentra- 
tions are generally stable; however, some spatial 
and temporal variations may occur. (Author’s ab- 
stract) 

W91-01061 


FLOODPLAIN DYNAMICS OF A WANDER- 
ING RIVER, DENDOCHRONOLOGY OF THE 
MORICE RIVER, BRITISH COLUMBIA, 
CANADA. 

Northwest Community Coll., Terrace (British Co- 
lumbia). 

For primary bibliographic entry see Field 2E. 
W91-01070 


FLOW AND PARTICLE PATHS AT A NATU- 
RAL RIVER CONFLUENCE WITH COARSE 
BED MATERIAL. 

Montreal Univ. (Quebec). Dept. of Geography. 
A. G. Roy, and N. Bergeron. 

Geomorphology GEMPEZ, Vol. 3, No. 2, p 99- 
112, June 1990. 8 fig, 23 ref. 


Descriptors: *Channel morphology, *Geomorpho- 
logy, *River beds, *River flow, *River sediments, 
*Sediment transport, Flow velocity, Gravel, River 
mechanics. 


An investigation of flow and particle trajectories 
was conducted at a gravel bed confluence where 
the junction angle is gradually reduced from 60 to 
20 degrees as the tributary joins the main channel. 
A shallow and elongated scour zone is present at 
the mouth of the tributary. Three flow stages 
ranging from 1/7 to 1/2 bankfull were recorded. 
Flow velocity vectors were measured from 5 
bridges installed across the channeis. Sediment 
transport paths were determined by following the 
progression of seeded marked particles through the 
confluence from May to October 1986. The results 
show that flow structure is responsive to stages. At 
lower stages (less than 1/3 bankfull) flow velocity 
vectors are controlled by local bed topography 
and specifically by the steeper slopes around the 
scour zone. At higher oe velocity vectors 
become aligned with the plain geometry of the 
confluence. For all stages, surface flow velocities 
are higher in the scour zone. Bed shear stress 
computed from the law of the wall for the deepest 
flow is higher at the bottom of the scour zone 
compared to its side, head and exit. The trajector- 
ies of the particles seeded on the tributary pass 
through the scour zone. Particles coming from the 
main channel displayed a dual pattern first moving 
laterally towards the scour zone early in the season 
then following paths that are consistent with the 
palin geometry of the confluence. The shift in 
pattern reflects an increase in the discharges 
during the survey period. These results highlight 
the role of siege in controlling the flow dynamics 
and particle paths at the confluence. (Author’s 
abstract) 

W91-01071 


VARIABILITY OF WATER REPELLENCE IN 
THE DUNES ALONG THE DUTCH COAST. 
Amsterdam Univ. (Netherlands). Lab. for Physical 
Geography and Soil Science. 

P. D. Jungerius, and J. H. de Jong. 

Catena, Vol. 16, No. 3, p 491-497, June 1989. 2 fig, 
3 tab, 15 ref. 


Descriptors: *Erosion, *Soil water, *The Nether- 
lands, *Water repellent soils, Organic matter, Soil 
profiles, Spatial distribution, Temporal distribu- 
tion, Wind erosion. 


The grey dunes along the Dutch coast are more 
sensitive to erosion by slope wash than erosion by 
wind, because the grey sand is extremely water 
repellant when dry. On the other hand, slope wash 
triggers wind erosion because the removal of the 
grey sand exposes the yellow sand which is sensi- 
tive to wind erosion. Water repellance of dune 
soils can best be measured with the waterdrop 
penetration time (WDPT); however, temporal and 
spatial variability of the WDPT values is high. 
There is a complex relationship between water 
repellance and organic matter content; age of or- 
ganic matter appears to be more important than 
type of vegetation cover. Surface water repellance 
is generally much lower than the water repellance 
of the A horizon below the depth of a few millime- 
ters, possibly due to the presence cf algae. (Au- 
thor’s abstract) 

W91-01081 


CHEMICAL AND PHYSICAL SPECIATION OF 


BASIN, NORTH-EAST ENGLAND. 

Newcastle upon Tyne Univ. (England). Dept. of 
Geography. 

For primary bibliographic entry see Field SB. 
W91-01082 
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VARIABILITY OF PARTICLE SIZE CHARAC- 
TERISTICS OF SHEETWASH SEDIMENTS 
AND FLUVIAL SUSPENDED SEDIMENT IN A 
SMALL SEMIARID CATCHMENT, KENYA 
Toronto Univ. (Ontario). Dept. vn Geography. 

R. A. Sutherland, and R. B. Br 

Catena, Vol. 16, No. 4/5, p 189-204, August/Octo- 
ber 1989. 5 fig, 5 tab, 51 ref. 


Descriptors: *Erosion, *Particle size, *Sediment 
transport, *Sedimentation, *Semiarid climates, 
*Suspended sediments, *Watersheds, Catchments, 
Kenya, Mathematical models, Pollution load, Soil 
types, Storms. 


The variability of particle size characteristics for 
sheetwash sediments and fluvial suspended sedi- 
ments are investigated in three representative 
storm events in a small 0.30 sq km erodible semi- 
arid catchment. Suspended sediment output per 
event ranged from 340 to 810 t/sq km. Ninety- 
eight percent of the’suspended sediment was less 
than 63 microm, and was supplied from remobiliza- 
tion of stored coluvium. Discharge and particle 
size class relationships were complex for various 
storm events, but were best described by third- 
order polynomial functions. Results of a one-way 
analysis of variance showed that concentrations of 
total suspended sediment, silt and sand varied sig- 
nificantly between storm events. Temporal varia- 
tion of clay concentration in runoff waters were 
not significant, suggesting that a single hillside 
source area contributed to the channel subsystem. 
The mean grain size and sorting of sheetwash 
sediments were significantly different from fluvial 
suspended sediment for individual storm events. 
Sheetwash sediments were coarser and more 
— sorted than fluvial suspended sediments. 

nrichment ratios indicated selective erosion and 
transport of silt and clay, and preferential deposi- 
tion of sands. If continuous measurements of sus- 
pended sediment concentrations are not available, 
rating curves must be established to predict caich- 
ment sediment loads and transport of contaminants 
from discharge data. Development of individual 
rating curves for the geochemically active frac- 
tions, silt and primarily clay-sized particles, would 
improve the estimates of nutrients and contaminant 
loads transported from drainage »asins. (Brunone- 


PTT) 
W91-01084 


SPATIAL SCALE DEPENDENCE OF SEDI- 
MENT DYNAMICS IN A SEMI-ARID BAD- 
LAND DRAINAGE BASIN. 

Alberta Univ., Edmonton. Dept. of Geography. 
D. H. de Boer, and I. A. Campbell. 

Catena, Vol. 16, No. 4/5, p 277-290, August/Octo- 
ber 1989, 6 fig, 2 tab, 29 ref. 


Descriptors: *Drainage area, *Geomorphology, 
*Runoff, *Sediment transport, *Sedimentation, 
*Semiarid climates, *Watersheds, Hysteresis, Rain- 
fall, Sandstones, Sediment concentration, Sediment 
discharge, Shales, Topography. 


Problems of spatial scale transference are of key 
interest in drainage basin research. The objective 
of this study was to investigate the spatial scale 
dependence of sediment dynamics in semi-arid bad- 
land drainage basins. Simulated rainfall experi- 
ments indicated that on microscale plots runoff 
generation and sediment entrainment occurred 
when total rainfall exceeded 0.5 to 6 mm — 
ment surfaces, 1.5 to 4 mm on sandstone surfaces, 
and 8 to 25 mm on shale surfaces. The sediment 
concentration/discharge relationship for two me- 
soscale basins displayed a change from clockwise 
to counterclockwise hysteresis when total rainfall 
for the initiation of flow in deep tunnel systems. 
The initiation of tunnel flow causes counterclock- 
wise hysteresis due to a delayed increase in sedi- 
ment céncentrations during a runoff event. This 
state contrasts with the clockwise hysteresis caused 
by flushing in the early stages of runoff for smaller 
rainstorms. Comparison of microscale and mesos- 
cale sediment dynamics indicates that microscale 
thresholds are not by necessity in evidence at the 
mesoscale. In addition, at the mesoscale, elements 
exist which are non-existent at the microscale, e.g. 
a deep tunnel system. The behavior of the mesos- 
cale basin is dominated by these elements rather 


than by the microscale components it contains. 
(Author’s abstract) 
W91-01085 


LABORATORY EXPERIMENTS ON CRUST 
IEVELOPMENT AND RAINSPLASH ERO- 

SION OF LOESS SOILS, CHINA. 

Toronto Univ. Sane Dept. of Geography. 

S. H. Luk, and Q. G 

Catena, Vol. 17, No. a Sp 261- -276, June 1990. 7 fig, 

2 tab, 48 ref. 


Descriptors: *China, *Crust development, *Ero- 
sion, *Loess, *Rainfall impact, *Soil compaction, 
*Soil crusts, Soil morphology, Soil strength, Soil 
water. 


Loess soil samples obtained from Wangjiagou, 
Lishi, China were subjected to laboratory simulat- 
ed rainfall at intensities of 72 mm/hr for a range of 
durations from 1 to 30 minutes. Measured splash 
loss was found to relate to a soil strength index 1/ 
(Psub20) squared. In this index, Psub20 is defined 
as penetration by a standard fall cone penetrometer 
at a moisture content of 20% and estimated from 
penetration-soil moisture regression equations. 
Similarly, subsequent splash loss of crust samples 
over a 10-minute period is significantly related to 
the antecedent soil strength index. As a result of 
crust development, strength of the surface soil is 
increased by as much as eleven times, while splash 
loss is reduced by a maximum of 76%. Data on 
splash loss and crust strength were used to infer 
that crust and seal development, while tending 
towards increasing stability as has been suggested 
previously, appear to follow a cyclic process of 
crust formation and disruption. This inference is 
supported by micromorphological observations. 
(Author’s abstract) 

W91-01087 


HEAVY METAL DISTRIBUTION IN SEDI- 
MENTS OF KRISHNA RIVER BASIN, INDIA. 
McGill Univ., Montreal (Quebec). Dept. of Geo- 
logical Science. 

For primary bibliographic entry see Field SB. 
W91-01100 


LONGITUDINAL DISPERSION PROCESSES 
IN THE UPPER TAMAR ESTUARY. 

Birmingham Univ. (England). Dept. of Civil Engi- 
neering. 

For primary bibliographic entry see Field 2L. 
W91-01127 


VARIABILITY OF REMOTELY 
SENSED SUSPENDED SEDIMENT AND SEA 
SURFACE TEMPERATURE PATTERNS IN 
MOBILE BAY, ALABAMA. 
New Orleans Univ., LA. Center for Research in 
Ocean and Space Sciences. 
For primary bibliographic entry see Field 2L. 
W91-01131 


DETERMINATION OF THE ORIGIN OF SUS- 
PENDED MATTER AND SEDIMENTS IN THE 
ELBE ESTUARY USING NATURAL TRACERS. 
Technische Univ. Hamburg-Harburg (Germany, 
F.R.). Arbeitsbereich Umweltschutztechnik 

For primary bibliographic entry see Field 2L. 
W91-01132 


SIMPLE PORE-WATER SAMPLER FOR 
COARSE, SANDY SEDIMENTS OF LOW PO- 
ROSITY. 

Nederlands Inst. voor Onderzoek der Zee, Texel. 
For primary bibliographic entry see Field 7B. 
W91-01147 


EQUILIBRIUM PARTITIONING AND BIOAC- 
CUMULATION OF SEDIMENT-ASSOCIATED 
CONTAMINANTS BY INFAUNAL ORGA- 
NISMS. 

Environmental Protection Agency, Narragansett, 
RI. Environmental Research Lab. 

For primary bibliographic entry see Field 5B. 
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PRODUCTION AND CARBON ISOTOPIC 
COMPOSITION OF BACTERIAL CO2 IN 
DEEP COASTAL PLAIN SEDIMENTS OF 
SOUTH CAROLINA. 

Geological Survey, Columbia, SC. Water Re- 
sources Div. 

P. B. McMahon, D. F. Williams, and J. T. Morris. 
Ground Water GRWAAP, Vol. 28, No. 5, p 693- 
702, September/October 1990. 7 fig, 3 tab, 32 ref. 


Descriptors: *Carbon dioxide, *Carbon isotopes, 
*Coastal plains, *Diagenesis, *Geochemistry, 
*Marine sediments, *Water chemistry, Bacteria, 
Organic matter, South Carolina. 


Geochemical data accumulated since the 1940s 
have provided indirect evidence that bacterial CO2 
can significantly impact the chemical evolution of 
groundwater. Recent data strongly suggest that 
bacterial CO2 is an important reactant in ground- 
water. Rates of bacterial CO2 production in labo- 
ratory incubations ranged from 0 to 2,750 nano- 
moles of CO2 per gram of South Carolina Coastal 
Plain sediment per day. On average, CO2 produc- 
tion was greater in downdip sediments than in 
updip sediments. There was no relation between 
CO2 production and total organic carbon content 
of the sediment. The carbon isotopic composition 
of bacterial CO2 ranged from -29.7 to -18.0 per mil 
and is controlled in part by the isotopic composi- 
tion of the sedimentary organic matter from which 
the CO2 is derived. The isotopic composition of 
CO2 from downdip sediments was enriched in 13- 
carbon by 5% on average, relative to CO2 from 
updip sediments. Measurements of the production 
and carbon isotopic composition of bacterial CO2 
given here provide evidence linking bacterial CO2 
to dissolved inorganic carbon in Coastal Plain 
aquifers of South Carolina. (Author’s abstract) 
W91-01297 


POLYCHLORINATED BIPHENYLS IN HOU- 
SATONIC RIVER SEDIMENTS IN MASSA- 
CHUSETTS AND CONNECTICUT, USA: DE- 
TERMINATION, UTI 
TRANSPORT. 

Connecticut Agricultural Experiment Station, 
New Haven. 

For primary bibliographic entry see Field 5B. 
W91-01328 


SUSPENSION AND SETTLEMENT OF PARTI- 
CLES IN FLOWING WATER: COMPARISON 
OF THE EFFECTS OF VARYING WATER 
DEPTH AND VELOCITY IN CIRCULATING 


CHANNELS. 

Freshwater Biological Association, 
(England). Windermere Lab. 

C. S. Reynolds, M. L. White, R. T. Clarke, and A. 
F. Marker. 

Freshwater Biology FWBLAB, Vol. 24, No. 1, p 
23-34, August 1990. 4 fig, 2 tab, 16 ref. 


Ambleside 


Descriptors: *Flow channels, *Flow velocity, 
*Sediment transport, *Sedimentation rates, *Sus- 
pended solids, *Water depth, Club mosses, Ecolog- 
ical distribution, Plankton, Sinking rate, Spores, 
Suspension. 


An experimental study was designed to test the 
hypothesis that the loss of particles from suspen- 
sion in flowing water follows an exponential decay 
function (the exponent is influenced more by water 
depth than water velocity). Successive experiments 
used suspensions of Lycopodium spores which 
were introduced into one of the circulating chan- 
nels maintained at its Waterston site, Dorset, under 
different combinations of water depth and pump- 
ing rate. In each experiment the concentration of 
introduced spores declined exponentially through 
time. The bulked, transformed data-set also con- 
formed well to a single regression against a 
common time scale which explained over 94% of 
the accumulated variances. The variance unex- 
plained by the regression was apportioned among 
the components distinguishing between experi- 
ments: experimental differences in starting concen- 





tration, water depth and pumping rate (velocity). 
This analysis revealed that, after elimination of 
different initial concentrations, only water depth 
produced a significant effect, through its relation 
to the settling velocity of the Lycopodium. There- 
fore, water depth and not flow velocity proved to 
be the main controlling variable determining the 
rate of sinking loss in these experiments. Neverthe- 
less, flow velocity is an important component in 
the sense that it influences the horizontal distance 
traveled by the residual spore suspension through 
the time period required for complete settlement. 
In applying the findings to the maintenance of 
planktonic diatoms in rivers, it was found that both 
the survival of a potential growth inoculum and its 
downstream dispersion are strongly time-depend- 
ent and are enhanced by greater channel depths. 
(Author’s abstract) 

W91-01340 


SILTATION OF STONE-SURFACE PERIPHY- 
TON IN RIVERS BY CLAY-SIZED PARTICLES 
ae LOW CONCENTRATIONS IN SUSPEN- 
SION. 

Otago Univ., Dunedin (New Zealand). Dept. of 
Zoology. 

A. A. Graham. 

Hydrobiologia HYDRB8, Vol. 199, No. 2, p 107- 
115, July 24, 1990. 2 tab, 43 ref. 


Descriptors: *Clays, *New Zealand, *Periphyton, 
*Rivers, *Silting, *Suspended sediments, Food 
chains, Macroinvertebrates, Particle size, Sediment 
deposition, Streambeds, Turbidity. 


The observation that deposits of fine sediment are 
found on stream beds only in areas of slower water 
velocity promotes a common misunderstanding of 
the depositional behavior of fine suspensoids in 
flowing water and a disregard for the potential for 
siltation effects on the biota on the surface of 
stones in fast flowing water. A model for deposi- 
tion from turbulent water, whereby particles are 
lost from suspension where water currents are 
slowed by boundary friction, provides an explana- 
tion for silt infiltration into epilithic periphyton. 
Theoretically calculated deposition rates of clay 
sized mineral particles at low suspended concentra- 
tions (2 to 5 g/cu m) were found to account for 
observed rates of silt accumulation in epilithic peri- 
phyton in a braided river in the South Island of 
New Zealand. At concentrations between 1 and 10 
g/cu m of suspended mineral silt during normal 
flow, silt accumulation in epilithic periphyton ac- 
counted for about 50% of its dry weight. This 
caused a reduction in the mean organic content of 
the periphyton to 22% of the dry weight com- 
pared to 52% in a reference stream where the 
concentration of suspended mineral particles was 
less than 1.0 g/cu m during non-freshet flow. Silta- 
tion of periphyton reduces its value/availability as 
food for the aquatic macroinvertebrates that unse- 
lectively consume periphyton. Food value can be a 
major influence on several aspects of invertebrate 
production: density, growth rate, survival, size at 
pupation, emergence success, and fecundity. The 
effect of fine silt deposition on the organic-inorgan- 
ic proportions of the periphyton will vary, depend- 
ing on the growth rate of the periphyton standing 
crop relative to the rate of accumulation of inor- 
ganic silt. (White-Reimer-PTT) 

W91-01353 


ESTIMATE OF SNOW AVALANCHE DEBRIS 
TRANSPORT, KAGHAN VALLEY, HIMALA- 
YA, PAKISTAN. 

Waterloo Univ. (Ontario). Dept. of Geography. 
I. Bell, J. Gardner, and F. de Scally 

Arctic and Alpine Research ATLPAY, Vol. 22, 
No. 3, p 317-321, August 1990. 2 fig, 2 tab, 12 ref. 


’ 


Descriptors: *Avalanches, *Pakistan, *Sediment 
transport, *Snow, Kaghan Valley, Sediment load. 


Debris transport by snow avalanches in the front 
ranges of the Himalaya in northern Pakistan is 
described using estimates of sediment concentra- 
tion in avalanche snow deposits. Data were col- 
lected from two end-of-season avalanche deposits 
in the Kaghan Valley. Sediment concentration esti- 
mates and measurements of avalanche deposit vol- 
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umes were used to produce estimates of total sedi- 
ment load. From these, deposit area accretion 
values of 0.74 and 0.21 mm for the two deposits 
representing the 1986/87 avalanche season were 
derived. The estimates reported here are within the 
range of avalanche debris transport and deposition 
values reported in previous research. (Author’s 
abstract) 

W91-01371 


BIOSEDIMENTOLOGY AND PALEOHYDRO- 
LOGY OF HOLOCENE STROMATOLITES 
FROM LAKE TANGANYIKA (BIOSEDIMEN- 
TOLOGIE DES STROMATOLITES HOLO- 
CENES DU LAC TANGANYIKA (BURUNDD. 
IMPLICATIONS HYDROLOGIQUES). 

Quebec Univ., Montreal. Centre Geochimie Isoto- 
pique et Geochronologie. 

J. Casanova, and C. Thouin. 

Bulletin de la Societe Geologique de France, Vol. 
8, No. 4, p 647-656, July 1990. 3 fig, 1 tab, 2 plates. 


Descriptors: *Algae, *Climatology, *Lake Tan- 
ganyika, *Limnology, *Paleohydrology, *Sedi- 
mentology, ‘*Stromatolites, Biological studies, 
Copper, History, Lake Kivu, Light intensity, Salin- 
ity. 


Lake Tanganyika stromatolites occur at depths 
ranging from 6 to 60 m. They mark former low 
lake levels and document the recent hydroclimatic 
history of the basin from 3,500 to 1,300 B.P. 
During this period, conditions more arid than 
today closed the Tanganyika basin, and the water 
level dropped to 10 m below the present depth. 
Stromatolites developed continuous planar encrus- 
tations on vertical surfaces, as well as thick en-:rus- 
tacians around blocks and pebbles. Biological com- 
petition in benthic microbial communities favored 
columnar growth; the resulting structures show 
digitate, dendroid and anastomosed branching 
styles. Stromatolites occurrence depends on limno- 
logical parameters such as salinity, light, Ca con- 
centration, and turbidity, and their growth is partly 
controlled by sporadic discharges of eutrophic 
waters from Lake Kivu. Lake Tanganyika stroma- 
tolites illustrate the complexity of freshwater stro- 
matolites ecological requirements that explains 
their relative scarcity in East African rift. (Au- 
thor’s abstract) 

W91-01372 


ANCIENT CHANNELS OF THE SUSQUEHAN- 
NA RIVER BENEATH CHESAPEAKE BAY 
AND THE DELMARVA PENINSULA. 
Geological Survey, Woods Hole, MA. 

S. M. Colman, J. P. Halka, C. H. Hobbs, R. B. 
Mixon, and D. S. Foster. 

Geological Society of America Bulletin 
BUGMAF, Vol. 102, No. 9, p 1268-1279, Septem- 
ber 1990. 11 fig, 45 ref. 


Descriptors: *Chesapeake Bay, *Delmarva Penin- 
sula, *Glaciation, *®aleohydrology, *River chan- 
nels, *Sea level, *Sedimentology, *Stratigraphy, 
*Susquehanna River, Channels, Glaciohydrology. 


Three generations of the ancestral Susquehanna 
River system have been mapped beneath Chesa- 
peake Bay and the southern Delmarva Peninsula. 
Closely spaced seismic reflection profiles in the 
bay, and boreholes in the bay and on the southern 
Delmarva Peninsula allow detailed reconstruction 
of each paleochannel system. The channel systems 
were formed during glacial low sea-level stands, 
and each contains a channel-fill sequence that 
records the subsequent transgression. The trunk 
channels of each system are 2 to 4 km wide and are 
incised 30 to 50 m into underlying strata; they have 
irregular longitudinal profiles and very low gradi- 
ents within the Chesapeake Bay area. The three 
mainstem channels diverge from the head of the 
bay toward the southeast. The channels are rarely 
coincident, although they commonly intersect. All 
three main channels pass beneath the southern 
Delmarva Peninsula forming an age progression 
from north (oldest) to south (youngest) beneath the 
peninsula, and from east (oldest) to west (young- 
est) beneath Chesapeake Bay. Southward progra- 
dation of the tip of the peninsula during intergla- 
cial high sea-level stands caused southward migra- 


tion of the mouth of the bay, so that the next 
generation of channels were incised progressively 
further toward the southwest. The youngest paleo- 
channel is clearly of late Wisconsonian age, about 
18 ka, and the intermediate one appears to be late 
Illinoian in age, or about 150 ka. The age of the 
oldest paleochannel is not well constrained, but it 
is in the range of about 200 to 400 ka. The three 
paleochannel systems imply a dynamic coastal- 
plain environment and at least two previous gen- 
erations of the Chesapeake Bay. Both the Chesa- 
peake Bay and the Delmarva Peninsula have 
changed considerably in the past half million years. 
(Author’s abstract) 

W91-01378 


PITFALLS OF SEQUENTIAL EXTRACTIONS. 
Massachusetts Inst. of Tech., Cambridge. Ralpl: M. 
Parsons Lab. 

For primary bibliographic entry see Field 2K. 
W91-01428 


PECULIARITIES OF THE FORMATION OF 
BOTTOM DEPOSITS IN A CLOSED-COOLING 
POND. 

For primary bibliographic entry see Field 8C. 
W91-01444 


MONITORING THE EROSION OF AN EX- 
PRESSWAY DURING ITS CONSTRUCTION: 
PROBLEMS AND LESSONS. 

Macquarie Univ., North Ryde (Australia). School 
of Earth Sciences. 

S. J. Riley. 

Hydrological Sciences Journal HSJODN, Vol. 35, 
No. 4, p 365-381, August 1990. 7 fig, 29 ref. NSW 
Department of Main Roads, funds administered by 
the Soil Conservation Service of NSW. 


Descriptors: *Road construction, *Sediment ero- 
sion, *Soil erosion, Accelerated erosion, Australia, 
Catchment areas, Data acquisition, Drainage pat- 
terns, Electronic equipment, Electronic recorders, 
Monitoring, Sediment discharge, Sediment load, 
Sediment sampler. 


Road construction sites are major sources of sedi- 
ment and without careful control large quantities 
of sediment can be moved off-site during erosional 
events and cause significant economic and environ- 
mental damage. The dynamic nature of the catch- 
ment materials and drainage network require inten- 
sive and repetitive monitoring. The quick response 
times of the floods present problems of monitoring 
and gaging. The large quantities of sediment 
eroded from the F3 Expressway extension in the 
northern suburbs of Sydney, NSW, Australia, and 
the lack of defined channels within the catchment 
presented several problems of discharge and sedi- 
ment load sampling. The monitoring equipment at 
the catchment outlet, namely pump samplers and 
capacitance-based water level sensors, was com- 
puter controlled, but for partial area monitoring 
manual methods were used together with Gerlach 
traps and erosion pins. The monitoring at the 
catchment outlet was cost-effective because of the 
use of electronic equipment. The experience on the 
F3 Expressway in NSW showed that the frequen- 
cy of sensor sampling had to be on the order of 30 
seconds. The high sediment loads, with coarse 
sediment concentrations in excess of 100 g/L, de- 
manded frequent maintenance of equipment, par- 
ticularly the pump samplers, and the need to install 
backup samplers to reduce the loss of data. In the 
future, use should be made of radio transmission of 
data from sensors to data logger to minimize the 
problems of disturbance. Low level photogramma- 
tic surveys need to be undertaken after each storm 
event in order to record the detail of erosion and 
source areas. (Fish-PTT) 

W91-01459 


RAIN SCAVENGING OF TEPHRA AEROSOLS 
FROM MOUNT ST. HELENS 1980 ERUP- 
TIONS. 

Arkansas Univ., Fayetteville. Dept. of Geology. 
For primary bibliographic entry see Field 2B. 
W91-01468 
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IPMENT, CALIBRATION AND FIELD 
TESTING OF A SOIL LOSS AND A RUNOFF 
MODEL DERIVED FROM A SMALL-SCALE 
PHYSICAL SIMULATION OF THE EROSION 
ENVIRONMENT ON ARABLE LAND IN ZIM- 
BABWE. 

Institute of Agricultural Engineering, 
(Zimbabwe). 

H. A. Elwell. 

Journal of Soil Science JSSCAH, Vol. 41, No. 2, p 
239-253, June 1990. 11 tab, 18 ref. 


Harare 


Descriptors: *Agriculture, *Data interpretation, 
*Land loss, *Rainfall-runoff relationships, *Runoff 
forecasting, *Soil erosion, *Zimbabwe, Arable 
soils, Calibrations, Cropland, Field tests, Mathe- 
matical models, Model studies, Model testing, Rill 
erosion, Sheet erosion. 


Measured soil losses from field plots under natural 
rainfall are the traditional data source for building 
farm-oriented prediction models. An exploratory 
investigation was made into the potential of small- 
scale physical mimicry in the development of 
mathematical models which, after calibration, 
would yield predictions of field-scale runoff and 
soil losses arising from sheet erosion (interrill) 
processes. Soil loss and runoff prediction models 
were developed for a clay soil in Zimbabwe from a 
five-factor small-scale physical simulation of the 
field environment by following a central composite 
rotatable experimental design. The uncalibrated 
models efficiently ranked observed annual soil 
losses and runoff over a 4-year period between 
nine field treatments. Each treatment consisted of 
two bare fallows, two weed fallows and five plots 
cropped to soybeans. When calibrated against the 
field data, the soil loss model predicted the 4-year 
mean losses from cropped and bare fallow treat- 
ments to within 6% for two of the plots, to within 
12% for five of the plots, and to within 14% for all 
seven treatments. Over the same period, the runoff 
model predicted mean annual runoff for the 
cropped and bare fallow treatments to within 4% 
for four of the plots and to within 16% for all 
seven treatments. Percentage of vegetal cover 
proved to be an adequate parameter for describing 
the role of the soybean crop in runoff and soil loss 
processes for a wide range of planting densities of 
the crop. However, it did not prove to be an 
efficient index for weed fallows and it was appar- 
ent that factors other than simple above-ground 
cover became important soon after germination. 
(Author’s abstract) 

W91-01478 


DEVELOPMENT OF BED FEATURES. 
Auckland Univ. (New Zealand). Dept. of Civil 
A'S. Raudls 

A. J. Raudkivi, and H. H. Witte. 

Journal of Hydraulic Engineering (ASCE) 


JHENDS, Vol. 116, No. 9, p 1063-1079, September 
1990. 10 fig, 3 tab, 12 ref, append. 


Descriptors: *Alluvial channels, *Channel mor- 
phology, *Geomorphology, *Mathematical 
models, *Model studies, *River beds, *Sediment 
transport, *Streambeds, Flow models, Numerical 
analysis, Uniform flow. 


The concept of unification, the opposite of branch- 
ing theories used in biological sciences, has been 
introduced as a new avenue to investigate the 
behavior of bed features in alluvial channels under 
unidirectional flow. The approach starts with the 
theoretical concepts according to which the fea- 
tures ae ag at speeds inversely proportional to 
their heights. This leads to coalescence and rear- 
rangement of the general pattern of bed features. 
Numerical experiments show that an initial large 
number of arbitrary bed disturbances rapidly re- 
duces to a small number. If one feature reaches the 
maximum height for given flow conditions, smaller 
features pass through it. An initial uniform distri- 
bution of heights of disturbances slowly changes 
into a broad distribution of heights with some at 
the maximum height, similar to what is observed in 
nature. (Author’s abstract) 

W91-01491 


MODELING EROSION OF SAND AND SILT 
BED RIVER. 


Barnett Consultants, Hamilton (New Zealand). 

H. L. MacMurray, and M. N. R. Jaeggi. 

Journal of Hydraulic Engineering (ASCE) 
JHEND3#, Vol. 116, No. 9, p 1080-1089, September 
1990. 6 fig, 11 ref. 


Descriptors: *Hydraulic models, *Model studies, 
*River sediments, *Sediment erosion, *Sediment 
transport, *Stream erosion, Alluvial plains, Chan- 
nel erosion, Lake sediments, Sand, Silt, Wash load. 


A conventional numerical river model that failed 
to adequately reproduce the erosion of a 20-km 
stretch of a sand-bed river, was modified to allow a 
substantial proportion of the eroded material to be 
designated as transported in the form of wash load. 
This reflects the formation of the river plain from 
a sor oy lake sediments, which commonly have a 
arge silt fraction. Because wash load has practical- 
ly no effect on the transport capacity, except at 
very high concentrations, less of the transport ca- 
pacity is devoted to transport of already eroded 
material, and more to further erosion. By assuming 
the proportion of silt to be 40%, the observed 
erosion could be satisfactorily reproduced. The 
average wash-load concentration that follows from 
this — is quite small. (Author’s abstract) 
W91-0149: 


THREE-DIMENSIONAL COMPUTATION OF 

Coen aptasasien aceaseh tet. Soe (Japan) 
i ngineering Research Inst., Sapporo (Japan). 
Y. Shimizu, H. Teunenehi, and T. 5 to 

Journal of Hydraulic Engineering (ASCE) 

JHENDS, Vol. 116, No. 9, p 1090-1108, September 
1990. 11 fig, 28 ref, append. 


Descriptors: *Channel morphology, *Data inter- 
pretation, *Flow models, *Model studies, *Numer- 
ical analysis, *River beds, *Three-dimensional 
model, Bed load, Channel flow, Dimensional anal- 
ysis, Flow equations, Flow velocity, Sediment 
transport, Suspended load. 


Several studies have been made to evaluate flow 
and bed variation in curved channels. Numerical 
models are useful in that they can be applied to 
channels with various plane geometries and bound- 
ary conditions. A three-dimensional (3D) flow 
model was eee to improve the defects of a 
two-dimensional (2D) model. Calculated results 
were compared with experiments as well as with 
results calculated by the 2D model. It was found 
that the flow field is predicted more closely by the 
3D model than the 2D model. A simplification of 
the full 3D model assumes the depthwise profile of 
the velocity to be logarithmic. This approach was 
favorably tested in the calculation of flow in a 
meandering bend. The simplified 3D model was 
applied to the computation of bed deformation by 
bed load as well as suspended load transport in 
meandering channels. Good agreements were 
found in comparison with the experimental results. 
A definite difference between the 3D and 2D 
models was found in the predicted bed deforma- 
tion with suspended load. Evaluations of the flow 
and bed deformation by the proposed model were 
clearly demonstrated through application exam- 
ples, and the validity of the new calculation model 
was verified. (Author’s abstract) 

W91-01493 


CHANGES IN STREAM MORPHOLOGY AND 
STORM TRANSPORT OF SESTON FOLLOW- 
ING WATERSHED DISTURBANCE. 

Virginia Polytechnic Inst. and State Univ., Blacks- 
— Dept. of Biology. 

S. W. Golladay, J. R. Webster, and E. F. Benfield. 
Journal of the North American Benthological So- 
ciety JNASEC, Vol. 6, No. 1, p 1-11, March 1987. 
4 fig, 6 tab, 49 ref. National Science Foundation 
Grants BSR 8316000 and BSR 8012093. 


Descriptors: *Appalachian Mountains, *Channel 
morphology, *Forest watersheds, *Sediment trans- 
port, *Seston, *Storm runoff, *Streams, Flow dis- 
charge, Headwaters, North Carolina, Organic 
matter, Particulate matter, Seasonal variation, 
Storms. 


Headwater streams are closely linked to the areas 
they drain, thus watershed disturbance can cause 


severe disruption within streams. Surveys of 
stream morphology and measurements of particu- 
late organic matter (seston) transport were made in 
four streams to examine response to forest disturb- 
ance. Seston was sampled during baseflows and 
stormflows in streams draining an 8-year-old clear- 
cut, a 25-year-old clearcut, and two reference wa- 
tersheds in the southern Appalachian Mountains of 
North Carolina. The surveys indicated that there 
were fewer debris dams and organic matter accu- 
mulations in disturbed streams. Baseflow seston 
concentrations varied seasonally (0.5 to 1.0 mg/L 
in winter and 3.0 to 7.0 mg/L during summer). 
Baseflow seston concentrations did not differ con- 
sistently between streams. In all streams, seston 
concentration increased with increasing discharge 
during storms and was positively correlated with 
the rate of change of discharge during rising flows. 
Seston concentrations decreased during peak flows 
and ually declined as discharge returned to 
baseflow. Average seston concentrations during 
storms were generally highest in streams draining 
disturbed watersheds, and export was significantly 
higher in streams draining di watersheds. 
Storm transport varied with season, storm intensi- 
ty, and storm duration. Baseflow seston concentra- 
tions in streams draining disturbed areas may 
return to normal levels within a few years follow- 
ing disturbance; however, concentrations during 
storms may remain elevated for many years. (Au- 
thor’s abstract) 

W91-01505 


NUMERICAL SIMULATION OF GRAVEL 

RIVER WIDENING. 

Delaware Univ., Newark. Dept. of Geology. 

J. E. Pizzuto. 

Water Resources Research WRERAQ, Vol. 26, 

- 2 p 1971-1980, September 1990. 14 fig, 1 tab, 
ref. 


Descriptors: *Alluvial channels, *Bank erosion, 
*Channel morphology, *Erosion, *Gravel, *Model 
studies, *River widening, *Stream banks, Bank fail- 
ure, Flumes, Sediment transport. 


A numerical model, which simulates bank erosion 
in a straight channel composed of noncohesive 
sediment, predicts the distribution of boundary 
shear stress, cross-channel sediment transport rates 
and the evolution of the bed topography. When 
erosion produces a bank slope which exceeds the 
le of repose, widening occurs by a planar bank 
failure. Equilibrium channels produced by the 
model have flat beds and curved bank regions 
which are similar to the classical cosine stable bank 
profile. Equilibrium values of dimensionless depth 
are inversely proportional to the slope, as suggest- 
ed by previous studies. The model reproduces 
the exponential cross sections created during labo- 
ratory experiments. However, as the computations 
— the exponential profiles slowly develop a 
t bed and a curved bank region, suggesting that 
as flume experiments of channel widening may 
ve frequently been terminated before a stable 
equilibrium form had evolved. (Author’s abstract) 
W91-01516 


THEORETICAL MODEL OF OPTIMAL 
DRAINAGE NETWORKS. 

Virginia Univ., Charlottesville. Dept. of Environ- 
mental Sciences. 

For primary bibliographic entry see Field 2E. 
W91-01526 


STATISTICAL CHARACTERISTICS OF SOME 
ESTIMATORS OF SEDIMENT AND NUTRI- 
ENT LOADINGS, 

Instituto de Pesquisas Hidraulicas, Porto Alegre 
(Brazil 


). 
R. T. Clarke. 
Water Resources Research WRERAQ, Vol. 26, 
> 9, p 2229-2233, September 1990. 4 fig, 1 tab, 8 
ref. 


Descriptors: *Model studies, *Nonpoint pollution 
sources, *Probability distribution, *Sediment load, 
*Sediment yield, *Statistical analysis, Estimating, 
Mathematical models, Sediment discharge. 





Some of the statistical characteristics of estimators 
of sediment load which require the integration 
over time of the product of a concentration (c) 
with a discharge (q) were examined. Using a bivar- 
iate lognormal distribution for the discrete varia- 
bles approximate confidence intervals were calcu- 
lated for an unbiased estimator of sediment yield, 
and the exact sampling distribution of the estimator 
was obtained by numerical integration of a Fourier 
transform. This permits an investigation of the 
rapidity with which the estimator tends to normali- 
ty. Provided the data sequences are serially inde- 
pendent, the same technique can be used to obtain 
the distribution of an estimator without the as- 
sumption of bivariate lognormality. Some charac- 
teristics of an ‘extrapolation’ estimate of sediment 
yield were derived, in which power law regression 
is used to estimate concentration from bye ar 
when measurements of the latter are more plen 
than the former. Subject to model assumptions, the 
extrapolation estimate was found to underestimate 
the true sediment load, although its variance is 
smaller; this confirms previously published results 
obtained by empirical sampling and alternative the- 
oretical approaches. (Author’s abstract) 
W91-01538 


DEPRESSIONAL STORAGE FOR MARKOV- 
GAUSSIAN SURFACES. 

National Soil Erosion Lab., West Lafayette, IN. 
C.H. Huang, and J. M. Bradford. 

Water Resources Research WRERAQ, Vol. 26, 
No. 9, p 2235-2242, September 1990. 12 fig, 2 tab, 
13 ref. 


Descriptors: *Depression storage, *Erosion, 
*Markov process, *Mathematical analysis, *Pond- 
ing, *Rainfall-runoff relationships, *Soil erosion, 
Roughness, Soil physical properties, Storage, To- 
pography. 


Processes during rain events, such as infiltration, 
runoff, soil erosion, and crust formation, are influ- 
enced in part by depressional storage and surface 
roughness. If the surface topography is known, its 
potential depressional storage can be calculated. A 
study was conducted to relate the statistical param- 
eters for quantifying surface roughness to depres- 
sional storage. Analysis of topographic data sets 
digitized at millimeter grids by a laser scanner 
showed that soil roughness can be quantified by a 
Markov-Gaussian (M-G) type random process. A 
Monte Carlo simulation procedure was used to 
find the mean ponding characteristics from simu- 
lated M-G surfaces. Depressional storages were 
found to be functions of two M-G parameters, two 
sample length scales, and the slope steepness. The 
Markov parameters are the global variance and the 
correlation length scale (L), and the sample length 
scales are grid spacing (delta x) and side length (L 
sub s). After proper scaling, all storage functions 
collapsed into two nondimensional relationships: 
(1) storage at zero slope as a function of relative 
sample length scale, and (2) storage as a function of 
scaled slope. When L = O, simulated surfaces 
followed the random Gaussian model and the non- 
dimensional storage was only a function of scaled 
slope. Storages calculated from digitized elevation 
data sets with M-G type statistics agreed well with 
results obtained from simulated surfaces. (Author’s 
abstract) 

W91-01539 


STUDY ON GEOCHEMISTRY AND GEO- 
CHEMICAL CLASSIFICATION OF  ELE- 
MENTS B, F, RB AND SR IN YELLOW SEA 
(HUANG HAD SEDIMENTS. 

Academia Sinica, Qingdao (China). Inst. of Ocean- 
ology. 

J. T. Wang. 

Oceanologia et Limnologia Sinica (Hai Yang Yu 
Hu Chao) HYHCAG, Vol. 20, No. 6, p 517-527, 
November 1989. 6 fig, 5 tab, 13 ref. 


Descriptors: *Boron, *Calcium, *Fluorine, *Geo- 
chemistry, *Marine sediments, *Rubidium, *Stron- 
tium, *Yellow Sea, Clay minerals, Cluster analysis, 
Marine pollution, Metals, Particle size, Sediment 
distribution, Spatial distribution, Statistical analy- 
sis. 
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The abundance of the boron, fluorine, rubidenum, 
and strontium through distribution characteristics, 
correlative relationships, and other geochemical 
characteristics were studied. Elemental composi- 
tions were correlated to the grain size of the sedi- 
ment. It was found that concentrations of B, F, and 
Rb increased with decreasing sediment grain size, 
while Sr levels decreased. Further, B, F, and Rb 
were found in greater association with clay miner- 
als. Levels of B and F in heavy minerals were 
much higher than in lighter minerals. Geochemi- 
cally, B and Rb were found to have a close rela- 
tionship with Al, and F with siderophile elements. 
Concentrations of Sr relate directly to Ca levels, 
and become further enriched in carbonates. R- 
cluster analysis showed that the 19 elements ana- 
lyzed in the Yellow Sea sediments can be divided 
into two groups: one primarily from terrigenous 
materials, and the other from authigenic and bio- 
genic accumulation. Q-cluster analysis suggested 
that these same Yellow Sea sediments be divided 
into three types: (1) composed of fine and current 
sediments containing more B, F, Rb and other 
philo-clay elements. This type of sediment is 
formed in weakly hydrodynamic and reducing en- 
vironments; (2) large grain and residual sediments, 
which enrich Sr and Ca, and form in strongly 
hydrodynamic and residual sedimentary environ- 
ments; and (3) large grain and current sediments 
which have characteristically low levels of Sr, Ca, 
B, F, Rb, and other elements. This type of sedi- 
ment is formed mainly in strong hydrodynamic 
and temporal sedimentary environments. The 
major controlling factors for the geochemical 
characteristics of elements found in Yellow Sea 
sediments are: elemental properties, material 
sources, sediment types, hydrodynamic conditions, 
and physicochemical conditions. (Author’s ab- 


stract 
W91-01566 


LATERAL DISTRIBUTION OF SUSPENDED 
SEDIMENTS IN NEARSHORE WATER OF 
MUDDY COAST OF LIANYUNGANG HAR- 
BOUR (IN CHINESE). 

East China Normal Univ., Shanghai. Inst. of Estua- 
rine and Coastal Research. 

D. S. Chen, L. Jin, Y. D. Tang, and A. Y. Yu. 
Oceanologia et Limnologia Sinica (Hai Yang Yu 
Hu Chao) HYHCAG, Vol. 20, No. 6, p 544-553, 
November 1989. 10 fig, 2 tab, 3 ref. English sum- 
mary. 


Descriptors: *China, *Sediment distribution, *Sedi- 
ment transport, *Statistical models, Lianyungang, 
Mathematical models, Model studies, Spatial distri- 
bution, Tidal currents, Wave action, Wave energy, 
Wave height, Yangshan Island. 


The lateral distribution of sediments in waters of 
the Lianyungang Harbor were modeled using the 
statistical distribution of wave heights from the 
wave energy method. The mathematical expres- 
sion for the region beyond the breaking wave zone 
was derived by as data describing sev- 
eral lines of sediment dispersal. Sediment concen- 
trations beyond the breaking zone were calculated 
from the wave energy and the position of the 
breaking wave zone. This model can calculate the 
distribution of sediment levels both inside and out- 
side the breaking wave zone. The values calculated 
from the model match sediment concentrations 
actually measured offshore. The mixing and sus- 
pension of sediments inside the breaking zone and 
the dispersion of sediments by tidal currents off- 
shore are described. The concentration of sedi- 
ments inside the breaking zone increased with 
wave height at Yangshan island. Data correlating 
wave energy with wave height are also given. 


(King-PTT) 
W91-01567 


MICROORGANISMS IN MARINE _ SEDI- 
MENTS: CONSIDERATIONS CONCERNING 
ACTIVITY MEASUREMENTS. 

Kiel Univ. (Germany, F.R.). Inst. fuer Meeres- 
kunde. 

L.-A. Meyer-Reil. 

Ergebnisse der Limnologie ERLIA6, Vol. 34, p 1- 
6, 1990. 3 fig, 9 ref. 


Descriptors: *Analytical methods, *Marine bacte- 
ria, *Marine ecology, *Marine sediments, *Micro- 
biological studies, *Microorganisms, Bacterial 
analysis, Benthic environment, Enzymes, Sediment 
analysis, Sediments. 


The measurement of microbial metabolic activity 
in marine sediments suffers from an insufficient 
knowledge of benthic microbial life and from an 
uncritical application of analytical methods to the 
sediment environment. Disturbance of the sedi- 
ments causes a considerable stimulation of microbi- 
al metabolism. In sediments with high adsorption 
capacities and/or low microbial activity, extrapo- 
lated metabolic rates may vary considerably, de- 
pending on the choice of controls to account for 
the non-biological activity. Although of fundamen- 
tal importance for the evaluation of the oxidation 
of organic substrates in sediments, the measure- 
ment of extracellular enzymatic activity still suffers 
from a number of drawbacks. Hydrolysis rates 
depend on the nature and the concentration of 
model substrates used to measure activity. New 
approaches based upon a critical application of 
methods, and taking into account the basic charac- 
teristics of benthic microbial life, are needed to 
study microbial metabolism in sediments. (MacK- 
een-PTT) 

W91-01585 


MEASUREMENT OF CO2-FIXATION IN SEDI- 
MENTS: SOME THEORETICAL AND TECHNI- 
CAL ASPECTS. 

Kiel Univ. (Germany, F.R.). Inst. fuer Meeres- 
kunde. 

W. Reichardt. 

Ergebnisse der Limnologie ERLIA6, Vol. 34, p 7- 
16, 1990. 9 fig, 2 tab, 15 ref. 


Descriptors: *Analytical techniques, *Benthic en- 
vironment, *Carbon dioxide, *Diagenesis, *Sedi- 
ment analysis, *Sediment chemistry, *Sediments, 
Carbon dioxide fixation, Energy transfer, Marine 
sediments, Microbiological studies, Microorga- 
nisms. 


To assess the contribution of dark fixation of 
carbon dioxide to benthic energy flow, rate meas- 
urements have to be specified in terms of ‘autotro- 
phic primary biosynthesis’. Determination of rates 
of aerobic chemoautotrophic carbon dioxide fixa- 
tion in marine sediments was attempted with io- 
doacetamide as an inhibitor of ribulose 1,5-bio- 
phosphate carboxylase dependent pathways. Tech- 
niques established for phytoplankton primary pro- 
ductivity studies became very complicated when 
applied to sediments. In acidified sediment samples, 
the larger fraction of assimilated carbon was found 
in the dissolved, acid-soluble pool. To avoid artifi- 
cial stimulation of carbon dioxide incorporation, 
core injection of small volumes of the substrate 
solution is recommended; however, control of its 
distribution during minimal incubation periods is 
desirable. (Author’s abstract) 

W91-01586 


MEASUREMENT OF EXOENZYMATIC AC- 
TIVITY IN STREAMBED SEDIMENTS USING 
JUMBELLIFERYL-SUBSTRATES. 


METHYL’ 

Max-Planck-Inst. fuer Limnologie, Schlitz (Germa- 
ny, F.R.). Limnologische Flussstation. 

J. Marxsen, and K.-P. Witzel. 

Ergebnisse der Limnologie ERLIA6, Vol. 34, p 
21-28, 1990. 4 fig, 1 tab, 17 ref. 


Descriptors: *Analytical techniques, *Biodegrada- 
tion, *Enzymes, *Microbial degradation, *Sedi- 
ment chemistry, *Sediments, *St:eams, *Sub- 
strates, Beta-D-glucosidase, Enzyme activity, 
Europe, Extracellular metabolism, Sediment analy- 
sis, Streambed sediments. 


The microbial degradation of macromolecular or- 
ganic compounds in aquatic environments involves 
a combination of processes, including extracellular 
enzymatic hydrolysis, the uptake of monomeric 
and oligomeric molecules into cells, and respira- 
tion. Methodological investigations of extracellular 
enzymatic hydrolysis were undertaken in differing 
stream habitats. 4-Methylumbelliferyl substrates 
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were used to measure the activity of extracellular 
beta-D-glucosidase and phosphatase in small cen- 
tral European streams. The substrates could be 
used for stream water, sandy sediments, and coars- 
er artificial substrata. Although beta-D-glucosidase 
activity per unit surface area was about ten times 
higher in coarse particulate sediments than in 
sandy sediments, maximum activity per unit 
volume was observed in sandy sediments. This 
means that for the streams as a whole, the greater 
proportion of the exoenzymatic cleavage activity 
occurs in the sandy streambed deposits. (MacKeen- 


PTT) 
W91-01587 


METHOD OF MEASURING THE DEHYDRO- 
GENASE ACTIVITY OF SEDIMENTS. 

Sofia Univ. (Bulgaria). Dept. of Ecology. 

B. B. Boyanovsky. 

Ergebnisse der Limnologie ERLIA6, Vol. 34, p 
29-31, 1990. 1 fig, 1 ref. 


Descriptors: *Dehydrogenase activity, *Enzymes, 
*Microbiological studies, *Microorganisms, *Sedi- 
ment chemistry, *Sediments, *Water chemistry, 
Anoxic conditions, Bacterial physiology, Benthic 
environment, Bottom sediments, Eutrophic lakes, 
Lake sediments, Sediment analysis. 


A new modification of the dehydrogenase activity 
(DHA) test, using 2,3,5-triphenyl tetrazolium chlo- 
ride (TTC) for the estimation of benthic microbial 
community metabolism in oxic and anoxic sedi- 
ment is described. Suggestions for use include: a 
preliminary quantification of interstitial water in 
sediment samples in order to obtain a definite 
concentration of TTC and other chemicals; a one- 
hour incubation time; strict maintenance of anoxic 
conditions (even in pri oxic sediment sam- 
ples); use of blanks, treated like other samples, but 
poisoned with formaldehyde; and measurement of 
TT-formazan extract absorbance at 520 nm instead 
of 485 nm. In a moderately eutrophic lake at the 
depth of 3 m, a 63% higher DHA was measured in 
the surface oxic sediment layer than in the anoxic 
layer 20 cm deep. Such activities are higher than in 
some activated sludges and approximately 10 times 
higher than in 1 cu m of the most-active river 
periphyton studied. Further examination of the 
effect of redox potentials is necessary and the 
results should eventually be related to the biomass 
and compared to other activity tests, especially in 
oxygen uptake. (MacKeen-PTT) 

W91-01588 


BACTERIAL PRODUCTIVITY IN_ SEDI- 
MENTS 


Commonwealth Scientific and Industrial Research 
Organization, Cleveland (Australia). Marine Labs. 
For primary bibliographic entry see Field 2H. 
W91-01608 


CAUSES AND CHARACTER OF MOVEMENTS 
OF THE LOAMY SAND MORAINE IN THE 
FOUNDATION OF THE PLYAVINYAS HY- 
DROELECTRIC STATION POWERHOUSE. 
For primary bibliographic entry see Field 8D. 
W91-01651 


NONLINEAR SOLUTION OF AGGRADATION 
AND DEGRADATION IN CHANNELS. 

Detroit Water and Sewerage Dept., MI. 

M. A. Gill. 

Journal of Hydraulic Research JHYRAF, Vol. 25, 
No. 5, p 537-547, 1987. 4 fig, 8 ref. 


Descriptors: *Aggradation, *Alluvial channels, 
*Degradation, *Mathematical analysis, *Sedimen- 
tation, Mathematical studies, River mechanics, 
Sediment supply, Sediment transport, Streamflow. 


Channel aggradation and degradation are impor- 
tant in river control engineering. Aggradation 
occurs in an alluvial river when the imposed sedi- 
ment supply exceeds the sediment transport capac- 
ity of the flow. The flow tends to degrade the river 
channel when its sediment transport capacity ex- 
ceeds the sediment supply rate. A perturbation 
solution was presented for the non-linear aggrada- 


tion/degradation problem. The first order solution 
was the linear solution published previously. The 
second order solution was believed to account for 
the non-linear character of the aggradation/degra- 
dation equation. A non-linear correction was 
needed when the ratio of the initial and final sedi- 
ment supply rates was very small. For the degrada- 
tion problem, non-linear correction was needed in 
most cases. (Miller-PTT) 

W91-01668 


COMPARISON BETWEEN MEASURED WAVE 
PROPERTIES AND SIMPLE WAVE HIND- 
CASTING MODELS IN SHALLOW WATER. 
North Carolina Univ. at Morehead City. Inst. of 
Marine Sciences. 

For primary bibliographic entry see Field 8B. 
W91-01671 


SCOURHOLE DEVELOPMENTS IN SHAL- 
LOW TAILWATER. 

James Cook Univ. of North Queensland, Towns- 
ville (Australia). Dept. of Civil and Systems Engi- 
neering. 

For primary bibliographic entry see Field 8B. 
W91-01674 


MODELLING OF SANDWAVE EVOLUTION 
RESULTING FROM SUSPENDED AND BED 
LOAD TRANSPORT OF SEDIMENT. 

Reading Univ. (England). Dept. of Meteorology. 
For primary bibliographic entry see Field 8B. 
W91-01675 


STANDING-WATER DEPOSITS AS INDICA- 
TORS OF LATE QUATERNARY DUNE MI- 
GRATION IN THE NORTHWESTERN NEGEV, 
ISRAEL, 


Weizmann Inst. of Science, Rehovoth (Israel). 
Dept. of Isotope Research. 

M. Magartiz, and Y. Enzel. 

Climatic Change CLCHDX, Vol. 16, No. 3, p 307- 
318, June 1990. 5 fig, 1 tab, 27 ref. 


Descriptors: *Dunes, *Geomorphology, *Negev 
Region, *Paleohydrology, *Playas, *Soil water, 
*Standing waters, *Surface-groundwater relations, 
Drainage systems, Glaciation, History, Israel. 


Late Quaternary playa (Stand-water) deposits are 
present in river channels upstream from dune fields 
in the northwest Negev, Israel, and represent a 
drainage disordering caused by dune migration 
during periods of aridity. These deposits are associ- 
ated with modifications in the drainage system, 
including course changes and piracy, caused by 
dunes blocking drainage networks. Radiocarbon 
dates from the standing water sediments indicate 
the occurrence of two periods of aridity: (1) 20,900 
to 16,000 years B.P.; and (2) 11,680 to 10,300 years 
B.P. These two periods indicate a correlation be- 
tween glacial advances in Europe and dry intervals 
in the Near East during the Upper Pleistocene. 
The authors suggest that spatial and temporal asso- 
ciations between standing water deposits, modifica- 
tions in stream direction, soil formation and the 
dunes themselves can serve as a good indicator for 
the timing of dune migration. (Author’s abstract) 
W91-01695 


RIVER DISCHARGE AND TIDAL CONTROLS 
ON SALT-WEDGE POSITION AND IMPLICA- 
TIONS FOR CHANNEL SHOALING: FRASER 
RIVER, BRITISH COLUMBIA. 

Guelph Univ. (Ontario). Dept. of Geography. 

For primary bibliographic entry see Field 2L. 
W91-01722 


INTERSTITIAL DISSOLVED ORGANIC 
CARBON IN SEDIMENTS OF A SOUTHERN 
APPALACHIAN HEADWATER STREAM. 
Georgia Univ., Athens. Dept. of Zoology. 

For primary bibliographic entry see Field 2H. 
W91-01804 


HILLSLOPE EROSION AT THE MAXEY 
FLATS RADIOACTIVE WASTE DISPOSAL 
SITE, NORTHEASTERN KENTUCKY. 
Geological Survey, Louisville, KY. Water Re- 
sources Div. 

W. P. Carey, M. A. Lyverse, and C. R. Hupp. 
Available from Books and Open File Report Sec- 
tion, USGS, Box 25425, Denver, CO 80225. USGS 
Water-Resources Investigation Report 89-4199, 
1990. 37p, 11 fig, 11 tab, 20 ref. 


Descriptors: *Erosion rates, *Geomorphology, 
*Kentucky, *Mass wasting, *Radioactive waste 
disposal, Dendrochronology. 


Maxey Flats, a disposal site for low level radioac- 
tive waste, is on a plateau that rises 300 to 400 ft 
above the surrounding valleys in northeastern 
Kentucky. Hillslope gradients average 30% to 
40% on three sides of the plateau. The shortest 
distance from a hillslope to a burial trench is 140 ft 
on the west side of the site. Rates of hillslope 
retreat were determined through a combination of 
direct erosion measurements during the 2-year 
study and through dendrogeomorphic techniques. 
Because the dendrogeomorphic rates are average 
rates during the last 90 years, they were used to 
estimate the amount of time required for the hills- 
lopes to retreat into the trenches. Rates of hillslope 
retreat determined from dendrogeomorphic evi- 
dence range from 3.8 to 9.1 in/century, so that 
time to exposure of the trenches ranges from 
35,000 to 65,000 years. The minimum estimate of 
35,000 years is for the most actively eroding south- 
ern slope. Throughout tens of thousands of years, 
the rate of hillslope retreat is determined more by 
the occurrence of infrequent extreme events such 
as slope failure than by the continuous processes of 
slope wash observed in this study. These slope 
failures cause as much erosion in one event as 
hundreds or even thousands of years of slope wash. 
Periods of tens of thousands of years are also 
sufficiently long for significant changes in climate 
and tectonic activity to occur. Rates of erosion 
observed during this 2-year study are highly un- 
likely to be indicative of rates averaged over peri- 
ods of tens of thousands of years during which 
many extreme events can occur. Thus, the long- 
term geomorphic stability of the Maxey Flats dis- 
posal site will be highly dependent upon the mag- 
nitude and frequency of extreme erosive events 
and upon trends in climate change and tectonic 
activity. (USGS) 

W91-01831 


SEDIMENT TRANSPORT AND ACCRETION 

AND THE HYDROLOGIC ENVIRONMENT OF 

GROVE CREEK NEAR’ KENANSVILLE, 

NORTH CAROLINA. 

— Survey, Raleigh, NC. Water Resources 
iV. 


T. C. Stamey. 

Available from Books and Open File Report Sec- 
tion, USGS, Box 25425, Denver, CO 80225. USGS 
Water-Resources Investigations Report 89-4086, 
1989. 30p, 10 fig, 6 tab, 12 ref. 


Descriptors: *Grove Creek, *Hydrologic data, 
*North Carolina, *Sedimentation, Channel im- 
provement, Coastal plains, Drainage, Wetlands. 


The Grove Creek basin includes an area of about 
42 sq mi in Duplin County, southeastern North 
Carolina. This report evaluates sediment transport 
and accretion rates in the lowermost 9-mile reach 
of Grove Creek using hydrologic, dendrologic, 
and radioisotopic data collected at seven sites 
along the study reach. The sediment that is trans- 
ported in Grove Creek is predominately silt and 
clay. Suspended-sediment concentrations at dis- 
charges less than 100 cu ft/sec are less than 15 mg/ 
L; concentrations at higher discharges did not 
exceed 67 mg/L. Calculated suspended-sediment 
loads ranged from 75 to 444 ton/yr at the various 
data collection sites on Grove Creek. Sediment- 
accretion rates estimated from dendrologic data 
ranged from 0.03 to 0.06 ft/yr. The highest accre- 
tion rates occur in the downstream swampy 
reaches and are due to channel braiding, low gradi- 
ents and flow velocities, and large percentages of 
overbank flow, which result in the deposition of 





clay and silt over wide areas of the flood plain. 
Sediment-accretion rates along Grove Creek were 
also estimated by cesium-137 and lead-210 radioiso- 
topic analyses. Sediment cores from the flood plain 
analyzed for cesium-137 indicate a maximum ac- 
cretion rate of about 0.024 ft/yr for the period 
1952-87. Lead-210 analysis from these same sedi- 
ment cores indicates an average accretion rate of 
0.026 ft/yr to a depth of about 2 ft. The maximum 
age of the flood-plain sediment at the 2-ft level is 
about 80 years. (USGS) 
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Data were collected during a 5-year study of sedi- 
ment sources in four drainage basins tributary to 
Lake Tahoe, California-Nevada. The study areas 
include the Blackwood Creek, General Creek, 
Edgewood Creek, and Logan House Creek basins. 
Data include changes in bank and bed positions at 
channel cross sections; results of stream-channel 
inventories; analyses of bank and bed material sam- 
ples; tabulations of bed-material pebble counts; 
measured rates of hillslope erosion; dimensions of 
gullies; suspended-sediment data collected during 
synoptic snowmelt sampling; and physiographic 
data for the four study basins. (USGS) 
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Victoria Univ. of Manchester (England). Dept. of 
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mology, *Spain, Geology, Sediments, Seismic 
properties, Stratification. 


A high resolution seismic reflection survey in the 
Banyoles limnocrenic solution lake allowed pene- 
tration of dense suspensates occupying cone-like 
bottom depressions of different sizes. The depres- 
sions result from the dissolution and collapse of 
underlying Eocene calcareous and gypsiferous ma- 
terials over which lacustrine sediments of varying 
thicknesses have accumulated. The suspensates oc- 
cupying the depressions present three main types 
of seismic signatures: stratified, semistratified, and 
transparent. The densities of the suspensates and 
the water depths of their tops, which fluctuate 
continuously, vary from one depression to another. 
The maximum seismically recorded suspensate 
thickness is 44 meters. Morphological and structur- 
al features, seismic characters, and variable degrees 
of hydraulic activity, point to the existence of 
different stages of maturity in the lake bottom 
depressions. Recent instability of the lake bottom 
and subbottom is apparent in the seismic records, 
indicating that depression formation processes may 
continue in a short geological time scale. (Stoehr- 
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Rainfall, runoff, sediment discharge, and gully ex- 
pansion were measured for five years in a small 
catchment in central New South Wales. Sixty per- 
cent of the sediment produced from this catchment 
originated from gully erosion. Gully head erosion 
was episodic depending on pipe development, 
cracking, and soil detachment during small runoff 
events which prepared the heads for rapid soil 
movement from infrequent large runoff events. On 
the average each year 5.5 tons of soil were released 
from the gully heads, 2.5 tons were deposited in 
the drainage line, and 6.4 tons passed over the 
weir. In some years very little erosion occurred, in 
others a large quantity of soil was moved. In this 
environment erosion from both sources occurred 
during the same runoff events, particularly after 
there had been a considerable period of soil de- 
tachment with little or no runoff to cause soil 
movement. In other words, most soil movement 
occurred in the early stages of some very large 
runoff events. Soil was detached, both in the gul- 
lies and on the ground surface by a variety of 
mechanisms (soil shrinkage, stock trampling, short 
duration or low intensity rain) and was then 
flushed into and along the drainage by large runoff 
events. (Stoehr-PTT) 
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Experiments were carried out in a 20 meter long 


flume to assess the variation of the runoff erosion 
resistance of a loamy soil as a function of initial 


moisture content and compaction. The results of 
seven experimental runs show that the runoff ero- 
sion resistance of a loamy soil is extremely sensi- 
tive to variations in initial moisture content and, to 
a somewhat lesser extent, in bulk density. The very 
low resistance to runoff erosion of initially dry 
material is explained by structural changes which 
take place at the time of wetting. Slaking and 
microfissuration cause a considerable decrease of 
the soil’s shear strength and therefore of its resist- 
ance to runoff erosion. A first analysis shows that, 
during a given rainfall event, initially dry soils may 
well show significantly more erosion than initially 
wet soils, despite the increase of infiltration with 
decreasing initial moisture content. (Author’s ab- 


stract) 
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RIVER, VICTORIA, AUSTRALIA. 
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Present understanding of armor formation and the 
dynamics of grain entrainment and movement, es- 
pecially in natural environments with coarse and 
poorly-sorted bed material, is still incomplete. 
There are many details which require further field 
observation for clarification and hypothesis testing, 
including aspects of grain interaction during bed- 
load transport. Evidence from the Tambo River 
suggests that there may be mechanisms of armour 
development which have significance in certain 
field situations but which have been relatively ne- 
glected in the literature. The particular mechanism 
envisaged for the Tambo River involves the accu- 
mulation on the bed surface of large clasts which 
had been moving as an overpassing traction carpet. 
These clasts are not genetically related to the 
underlying subarmor sediments, but nonetheless 
act as an armor which protects them from scour, 
and which hence affects grain mobility and bed- 
load transport rates. (Author’s abstract) 
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CATCHMENT DURING TWO DROUGHT 
YEARS 
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The rate of blanket peat erosion was measured at 
an upland site in central Wales during the 1983- 
1984 drought years. Erosion pins, a peat surface 
sediment trap, and sediment sampling in the efflu- 
ent stream, were used to estimate the rate of peat 
surface recession and the rate of organic sediment 
loss from the catchment. An overall rate of surface 
recession of 16 mm per year on exposed peat faces 
was recorded with the greatest recession on south- 
west faces. Eroding peat surfaces exhibited maxi- 
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mum recession during the summer, but the peat 
surface sediment trap indicated that the highest 
rates of sediment loss from peat faces due to rain 
wash occurred during the autumn and early 
winter. Stream sediment sampling showed that the 
yield of organic sediment from the catchment was 
34.4 sq km/yr, with greatest losses also during the 
autumn and early winter. The evidence suggested 
that the surface recession, as measured on erosion 
pins, included a shrinkage component, which 
might have accounted for as must as 80% of the 
apparent loss. Direct and circumstantial evidence 
suggested that peat wastage during the summer 
months was the most important agent of surface 
recession in the study period. Desiccation provided 
available sediment during the autumn, but organic 
sediment supply became limited as the winter pro- 
gressed, despite the occurrence of frost heave. 
(Author’s abstract) 
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Debris flows are one of the most important proc- 
esses which influence the morphology of channels 
and valley floors in the Oregon Coast Range. 
Debris flows that initiate in bedrock hollows at 
heads of first-order basins erode the long accumu- 
lated sediment and organic debris from the floors 
of headwater, first-order and second-order chan- 
nels. This material is deposited on valley floors in 
the form of fans, levees, and terraces. In channels, 
deposits of debris flows control the distribution of 
boulders. The stochastic nature of sediment supply 
to alluvial channels by debris flows promotes cy- 
cling between channel aggradation which results in 
a gravel-bed morphology, and channel degradation 
which results in a mixed bedrock and boulder-bed 
morphology. Temporal and spatial variability of 
channel-bed morphology is expected in other land- 
scapes where debris flows are an important proc- 
ess. (Author’s abstract) 
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Three hydrographic surveys were carried out in 
Deep Bay, which is located in the eastern part of 
Pearl estuary between Shenzhen and Hong Kong. 
Data on current, size distributions of bottom sedi- 
ment, suspended solids, and some water quality 
parameters were obtained. This information is of 
value for mathematical modeling of tidal circula- 
tion and sediment transport in the bay, and also 
useful in the planning of further development in 
this area. The sedimentation rate in Deep Bay was 
estimated by two different approaches, comparison 
of historical navigation maps and Pb210 dating. 
Information obtained from the maps indicated that 
the average sedimentation rate between 1898 and 
1949 was about 8 mm/yr, while recent years 
showed a 15 mm/yr sedimentation rate. The aver- 
age suspended solids concentrations were 10 mg/L 


in the wet season survey and 50 mg/L in the dry 
season survey. There was no significant difference 
in the size distribution of suspended solids in the 
vertical direction. The particle size distribution of 
bottom sediment (composed mostly of silt and 
clay) was uneven, which is a result of the tidal 
movement in the estuary. Flocculation is thought 
to play an important role in sedimentation in Deep 
Bay. (Stoehr-PTT) 
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Mud transport and mud-balances are usually calcu- 
lated from multipication of suspended matter con- 
centrations and depth-averaged residual water 
transport. The results are assumed to underestimate 
the actual mud transport because the suspended 
matter concentrations are measured at sea surface, 
mostly during calm weather. In addition, these 
kinds of budgets are sensitive to small variations in 
the estimated residual current velocity. These 
problems can be overcome by comparing the cal- 
culated transports with the fluxes that result from 
balancing amounts of erosion and deposition. The 
last figures integrate spatial differences in transport 
over time to a large extent. Following this ap- 
proach it is shown that between 1969 eas 1986 
variations in the mud budget occurred as a result 
of large-scale human interference (deepening the 
approach channel to Zeebrugge, closure of Dutch 
Delta estuaries). The variations were small com- 
pared with the annual longshore mud transport, 
which is dominated by the amount of mud that 
passes from Dover Strait to Belgian-Dutch waters 
(c. 8.5 times 10 to the 6th power per year), but 
were relatively large when compared with the 
mud transport in the 20 km wide coastal zone. The 
fluctuations in the annual frequency and duration 
of gales can cause the annual flux of mud to double 
in some years. (Author’s abstract) 
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Sediment transport and deposition processes were 
studied on the tidal flats along north Hangzhou 
Bay (P.R. China) because of the large tidal range, 
abundant sediment supply and strong seasonal vari- 
ations. Tidal currents reach a maximum of 8.9 
meters per second. The flood is stronger but of 
shorter duration than the ebb. Waves come from S- 
SE during the summer (wet season) and from NE- 
NW during the winter (dry season). Average 
waves are 40 cm high, but may reach 4 m during 
storms. Sediment is largely supplied from the 
Chang Jiang, small amounts also from the Qian- 
tang Jiang. Sediment supply is largest during the 
winter. The tidal flats consist of clay, silt and some 
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fine sand; they are 0.6 to 2km wide. Deposition on 
the high parts of the flats is enhanced by tidal 
asymmetry while up-slope transport of sediment is 
increased by a turbulent front that develops during 
the flood. Erosion on the flats takes place mainly 
during summer storms (typhoons), when wave-cut 
puddles and scarps are formed. In the upper part, 
vegetation reduces the effect of storms and mainly 
laminated sediment is present. (Author’s phevene 
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Mercury concentrations and speciation were deter- 
mined in surface water samples from lakes and 
rivers in California and other areas. The freshwater 
systems studied ranged from a pristine alpine lake 
to a system with Hg-contaminated sediments. 
Total Hg levels spanned between 2.4 to 500 pM, 
while dissolved Hg levels ranged from 2 to 60 pM. 
Dissolved organo-Hg compounds accounted for a 
majority (up to 89%) of the dissolved Hg in some 
lakes. Interestingly, those lakes in which highly 
dissolved organo-Hg levels were observed also had 
high levels of Hg in fish tissues. A significant 
ag of the total Hg was usually in the particu- 
te fraction, indicating that suspended particles 
can be important in influencing Hg cycling in 
lakes. The total Hg levels obtained, using clean 
sampling and analytical technologies, were consid- 
erably lower than most historical reports. (Au- 
thor’s abstract) 
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The results of short-interval sampling of water 
quality over seven diurnal flow cycles from the 
Martinelli Basin, site of a long-lasting snowpatch in 
the Colorado Front Range show an inverse rela- 
tionship between discharge and the concentration 
of most solute species. This relationship reflects 
varying proportions of melt water transferred to 
the channel through different routes, and suggests 
that variations in water quality over the diurnal 
cycle might be used to partition the flow hydro- 
graph. Bias exists in mass yield estimates that are 
based upon water samples taken with a daily (or 
longer) interval at the same point in the flow cycle. 
On the Martinelli site, this bias is less than 5% for 
most solutes, but is much greater than that in the 
case of chloride, silicon, and suspended sediments. 
(Author’s abstract) 

W91-01083 


MULTIVARIATE STATISTICAL ANALYSES 
OF SEDIMENT GEOCHEMISTRY. 

University of East —- Norwich (England). 
School of Environmental Sciences. 

For primary bibliographic entry see Field 2L. 
W91-01161 


COPPER TOXICITY TO PARATYA AUSTRA- 
LIENSIS: I. INFLUENCE OF NITRILOTRIA- 
CETIC ACID AND GLYCINE. 

Chisholm Inst. of Tech., Melbourne (Australia). 
Center for Stream Ecology. 

For primary bibliographic entry see Field 5C. 
W91-01258 


COPPER TOXICITY TO PARATYA AUSTRA- 
LIENSIS: II, INFLUENCE OF BICARBONATE 
AND IONIC STRENGTH 

Chisholm Inst. of Tech., ” Melbourne (Australia). 
Center for Stream Ecology. 

For primary bibliographic entry see Field SC. 
W91-01259 


COPPER TOXICITY TO PARATYA AUSTRA- 
LIENSIS: Ill, INFLUENCE OF DISSOLVED 
ORGANIC MATTER. 

Chisholm Inst. of Tech., Melbourne (Australia). 
Center for Stream Ecology. 

For primary bibliographic entry see Field 5C. 
W91-01260 


HAILSTONES AS CLOUD WATER COMPOSI- 
TION PROBES: AN INITIAL ASSESSMENT. 
Washington State Univ., Pullman. Lab. for Atmos- 
pheric Research. 

L. MacGregor, H. G. Marshall, N. C. Knight, C. 
A. Knight, and J. C. Farmer. 

Atmospheric Environment ATENBP, Vol. 24A, 
= 8, p 2247-2251, August 1990. 2 fig, 1 tab, 18 
ref. 


Descriptors: *Acid rain, *Chemical analysis, 
*Chemistry of precipitation, *Cloud liquid water, 
*Hail, *Path of pollutants, Chlorides, Chromatog- 
raphy, Convective precipitation, Nitrates, Nitrites, 
Oxalates, Sulfates. 


This is a preliminary exploration of using hail- 
stones as natural probes of cloud droplet chemis- 
try. Big hailstones grow primarily in the strongest 
updraft regions of the most severe convective 
storms, so that if their chemical contents are repre- 
sentative of the cloud droplets from which they 
grow, they could be useful probes of chemical 
transport from the lower troposphere to the tropo- 
pause, where the anvils form and then evaporate. 
Results from chromatographic analysis of chloride, 
nitrate, nitrite, sulfate and oxalate are presented 
from individual growth layers of hailstones collect- 
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ed from several different storms. In spite of consid- 
erable variability, and the possibility of contamina- 
tion from the ground, the results appear consistent 
enough to warrant further investigation of this 
possible source of data on cloud chemistry. Con- 
tamination of hailstone layers, especially on the 
ground, remains a problem. If this method is to be 
applied, the hailstones should be caught in nets, 
and experiments should be done with a hail tunnel 
to determine the extent of fractionation involved in 
layer formation, as a function of growth condi- 
tions. When hail growth is so wet that it is accom- 
panied by shedding, for instance, then the ice is 
expected to be _ than cloud water. However, 
the character of the layers can be used to eliminate 
those most likely to be misleading. (Lantz-PTT) 
W91-01289 


PRODUCTION AND CARBON ISOTOPIC 
COMPOSITION OF BACTERIAL CO2 IN 
DEEP COASTAL PLAIN SEDIMENTS OF 
SOUTH CAROLINA. 

Geological Survey, Columbia, SC. Water Re- 
sources Div. 

For primary bibliographic entry see Field 2J. 
W91-01297 


PH AND REDOX BUFFERING MECHANISMS 
IN A GLACIAL DRIFT AQUIFER CONTAMI- 
NATED BY LANDFILL LEACHATE 

Western Michigan Univ., Kalamazoo. Center for 
Water Research. 

For primary bibliographic entry see Field 5B. 
W91-01300 


DECOMPOSITION RATE, CHEMICAL COM- 
POSITION AND NUTRIENT RECYCLING OF 
NYMPHAEA ALBA L. FLOATING LEAF 
BLADE DETRITUS AS INFLUENCED BY PH, 
ALKALINITY AND ALUMINIUM IN LABO) 
TORY EXPERIMENTS, 

Katholieke Univ. Nijmegen (Netherlands). Lab. of 
Aquatic Ecology. 

For primary bibliographic entry see Field 2H. 
W91-01332 


MICRO-ARTHROPOD SEASONALITY IN 
STREAMS OF VARYING PH. 

Queen Mary Coll., London (England). School of 
Biological Sciences. 

For primary bibliographic entry see Field 2H. 
W91-01339 


DISSOLVED ORGANIC CARBON CONCEN- 
TRATIONS AND — ALONG THE 
MOISIE RIVER, QUEB: 

University Coll. of North | Wales, Bangor. School 
of Animal Biology. 

T. E. Ford, S. A. Ford, M. A. Lock, and R. J. 
Naiman. 

Freshwater Biology FWBLAB, Vol. 24, No. 1, p 
35-42, August 1990. 2 fig, 2 tab, 25 ref. 


Descriptors: *Canada, *Dissolved organic carbon, 
*Moisie River, *Quebec, *Rivers, *Water chemis- 
try, Abiotic factors, Biotic factors, Conductivity, 
Hydrogen ion concentration, Optical density, 
Temperature. 


The main stream and tributaries of a 145 km reach 
of the Moisie River, Quebec, were examined for 
temperature, conductivity, pH, dissolved organic 
carbon (DOC), %DOC > 100,000 nominal molec- 
ular weight (NMW), optical density (OD350), and 
the ratio of OD400 to OD600 (E4:E6). Dissolved 
organic carbon concentrations correlated closely 
with OD350 (r sq=0.92, P<0.001). However, 
%DOC >100,000 NMW did not correlate with 
the E4:E6 ratio. Except for a slight increase in 
%DOC > 100,000 NMW (r sq=0.37, P<0.05) no 
change in any characteristic occurred down the 
length of the Moisie River, despite consistently 
higher levels of DOC in the tributaries. The results 
suggest that high concentrations of DOC in tribu- 
tary waters are rapidly removed within the main 
river channel. There are a number of mechanisms 
by which the main channel of a large river can 
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influence its dissolved organic matter load. Re- 
moval pathways may be biotic (e.g. mineralization 
by heterotrophic microorganisms) or abiotic (ad- 
sorption, precipitation, chemical oxidation or com- 
plexation). Only low levels of heterotrophic activi- 
ty have been measured in boreal rivers relative to 
temperate rivers with lower DOC, and DOC that 
has reached the Moisie River might be expected to 
be microbially recalcitrant. Biotic activity may be 
responsible for regulating composition of DOC 
whereas abiotic processes are likely to predominate 
in regulation of DOC concentration and flux. 
(White-Reimer-PTT) 

W91-01341 


INHIBITORY EFFECTS OF HIGH MOLECU- 
LAR WEIGHT DISSOLVED ORGANIC 
MATTER UPON METABOLIC PROCESSES IN 
BIOFILMS FROM CONTRASTING RIVERS 
AND STREAMS. 

University Coll. of North Wales, Bangor. School 
of Biological Sciences. 

C. Freeman, M. A. Lock, J. Marxsen, and S. E. 
Jones. 

Freshwater Biology FWBLAB, Vol. 24, No. 1, p 
159-166, August 1990. 1 fig, 3 tab, 24 ref. 


Descriptors: *Biofilms, *Dissolved organic matter, 
*Metabolism, *Molecular weight, *Rivers, Eng- 
land, Enzymes, Germany, Inhibitory effects, Phen- 
ols. 


The effect of removal of organic matter > 1000 
apparent molecular weight (AMW) on biofilm 
processes was determined in three contrasting 
streams in West Germany and three contrasting 
rivers in the U.K. This process removed 66-85% of 
the dissolved organic matter supply. Elevations in 
extracellular enzyme activity (beta-glucosidase, 
phosphatase and esterase), metabolic heat-output, 
bacterial density and poly-beta-hydroxy alkanoate 
(PHA) content (a prokaryote storage product) 
were noted throughout the study in response to the 
removal of organic matter. This suggests that there 
are inhibitory substances present in the dissolved 
organic matter pool > 1000 AMW. It is probable 
that phenolics play a role in this inhibition. De- 
creases in metabolic heat output, beta-glucosidase 
activity and PHA content were noted at four sites 
in response to the removal of > 1000 AMW mate- 
rial. The divergent responses of the six river/ 
stream biofilms are indicative of radically differing 
metabolic/catabolic processes, on a spatial and/or 
temporal basis, to a major organic supply perturba- 
tion. (Author’s abstract) 

W91-01345 


NITROGEN CYCLING IN LOUISIANA GULF 
COAST BRACKISH MARSHES. 

Louisiana State Univ., Baton Rouge. Lab. for Wet- 
land Soils and Sediments. 

For primary bibliographic entry see Field 2L. 
W91-01351 


SEASONAL CHANGES IN THE DISSOLVED 
FREE AMINO ACID AND DOC CONCENTRA- 
TIONS IN A HYPERTROPHIC AFRICAN RES- 
ERVOIR AND ITS INFLOWING RIVERS. 
Council for Scientific and Industrial Research, Pre- 
toria (South Africa). Div. of Water Technology. 
For primary bibliographic entry see Field 2H. 
W91-01356 


EFFECT OF HARDNESS AND SALINITY ON 
SURVIVAL OF STRIPED BASS LARVAE. 
Maryland Univ. at Baltimore. Dept. of Pathology. 
For primary bibliographic entry see Field 81. 
W91-01386 


GAS TRANSFER VELOCITIES IN LAKES 
MEASURED WITH SF6. 

University of East Anglia, Norwich (England). 
School of Environmental Sciences. 

For primary bibliographic entry see Field 2H. 
W91-01412 


SURFACE IONIZATION OF POLYNUCLEAR 
SPECIES IN AL(II) HYDROLYSIS--I. TITRA- 
TION RESULTS. 

Syracuse Univ., NY. Dept. of Civil and Environ- 
mental Engineering. 

For primary bibliographic entry see Field 5F. 
W91-01413 


SURFACE IONIZATION OF POLYNUCLEAR 
SPECIES IN AL(I1) HYDROLYSIS--II. A CON- 
DITIONAL EQUILIBRIUM MODEL. 

Syracuse Univ., NY. Dept. of Civil and Environ- 
mental Engineering. 

For primary bibliographic entry see Field 5F. 
W91-01414 


OXIDATION OF PHENOLS IN WATER BY 
HYDROGEN PEROXIDE ON ALUMINE SUP- 
PORTED IRON (OXYDATION DES PHENOLS 
PAR LE PEROXYDE D’HYDROGENE EN 
MILIEU AQUEUX EN PRESENCE DE FER 
SUPPORTE SUR ALUMINE). 

Poitiers Univ. (France). Lab. de Chimie de !’Eau et 
des Nuisances. 

N. Al-Hyek, and M. Dore. 

Water Research WATRAG, Vol. 24, No. 8, p 973- 
982, August 1990. 8 fig, 1 tab, 19 ref. English 
summary. 


Descriptors: *Aluminum, *Chemical reactions, 
*Hydrogen peroxide, *Iron, *Oxidation, *Phenols, 
*Wastewater treatment, *Water treatment, Alumi- 
na, Aqueous solutions, Catalysts, Chemical interac- 
tions, Copper, Spectroscopy, Water chemistry. 


In order to specify its reaction mechanism, the 
oxidation by hydrogen peroxide of phenols in an 
aqueous medium in the presence of various hetero- 
geneous catalysts and in particular alumina sup- 
ported iron was studied. The Fenton reactant 
(H202 + Fe(2+)) on phenols and on organic 
acids was used to compare this system to the 
catalytic oxidation on a solid catalyst (iron/alumi- 
na, iron-copper/alumina) by hydrogen peroxide. 
The structure of the supported metal was deter- 
mined by Mossbauer Spectroscopy which estab- 
lished on the one hand the relationships between 
the structure and the mode of preparation of the 
catalyst and on the other the modifications of the 
catalyst surfaces after an oxidation reaction of or- 
ganic compounds in an aqueous medium. The re- 
sults showed that the catalytic oxidation of phenol 
is very weak. In contrast to phenol, polyhydroxy- 
benzenes are readily degraded in heterogeneous 
catalysis by hydrogen peroxide. The reaction rate 
is a function on the one hand of the catalytic 
properties and on the other of the reaction condi- 
tions (pH, temperature, presence of bicarbonates in 
the solution). In general, the reaction rate in heter- 
ogeneous catalysis always seems to be a function of 
the degree of hydroxylation of the organic com- 
pounds in contact with the catalyst in the presence 
of H202. Two types of oxidation mechanisms in 
heterogeneous catalysis can be envisaged: radical 
mechanism--the radicals formed by the decomposi- 
tion of H202 on the active sites of the catalyst 
react with the organic compounds; and non-radical 
mechanism. (Mertz-PTT) 

W91-01418 


PREDICTION OF PHOSPHATE COPRECIPI- 
TATION WITH CALCITE IN FRESHWATERS. 
Freshwater Biological Association, Wareham 
(England). River Lab. 

For primary bibliographic entry see Field 2H. 
W91-01423 


PITFALLS OF SEQUENTIAL EXTRACTIONS. 
Massachusetts Inst. of Tech., Cambridge. Ralph M. 
Parsons Lab. 

P. M. V. Nirel, and F. M. M. Morel. 

Water Research WATRAG, Vol. 24, No. 8, p 
1055-1056, August 1990. 13 ref. 


Descriptors: *Analytical techniques, *Sediment 
analysis, *Sediment chemistry, *Separation tech- 
niques, *Trace elements, *Water analysis, *Water 
chemistry, Chemical properties, Data interpreta- 
tion, Extraction procedures, Kinetics, Physical 
properties, Sediments. 


Sequential extraction procedures consist of subject- 
ing a given sediment sample to a series of increas- 
ingly strong reagents under specified conditions. 
An increasing number of researchers are using 
sequential extractions to determine the speciation 
of trace elements in sediments. Unfortunately, se- 
quential extraction methods have not been success- 
fully validated. The results are simply taken as 
providing operational definitions of the phases one 
is trying to measure. Sequential extraction proce- 
dures do not provide actual particulate speciation. 
Moreover, the physicochemical conditions used 
during extraction procedures (strong reagents and 
fast kinetics) cannot be extrapolated to naturally 
occurring processes (weak reagents, slow kinetics). 
Sequential extraction procedures have demonstrat- 
ed only one incontrovertible distinction among 
fractions: the residual fraction of trace elements 
remains unaffected by short-term natural, anthro- 
pogenic, or experimental changes in the total ele- 
ment concentrations. It is suggested that it is neces- 
sary to elucidate particulate material speciation 
since it governs geochemical fate and bioavailabi- 
lity of trace elements. However, when a recipe for 
an extraction procedure is indiscriminately applied 
to a sediment sample, it is very unlikely that the 
results have scientific meaning or usefulness. The 
development and validation of an appropriate ana- 
lytical method to determine the speciation of trace 
elements in a sediment sample must precede its 
application. The necessity that many environmen- 
tal chemists and geochemists feel to characterize 
the speciation of trace elements in sediments does 
not justify using an unvalidated technique or 
hiding behind operational definitions that have no 
chemical meaning. (Mertz-PTT) 

W91-01428 


COMMENTS ON THE HYDROCHEMICAL 
REGULATION OF THE HALOGEN ELE- 
MENTS IN~_ RAINFALL, STEMFLOW, 
THROUGHFALL AND STREAM WATERS AT 
AN ACIDIC FORESTED AREA IN MID- 
WALES. 

Institute of Hydrology, Wallingford (England). 
For primary bibliographic entry see Field 5B. 
W91-01447 


CHEMICAL COMPOSITION AND ACIDITY 
OF RAINFALL IN THE ALLIGATOR RIVERS 
REGION, NORTHERN TERRITORY, AUSTRA- 
LIA. 

Office of the Supervising Scientist for the Alligator 
Rivers Region, Sydney (Australia). 

For primary bibliographic entry see Field 5B. 
W91-01449 


CHEMISTRY OF CARBONYL COMPOUNDS 
IN PO VALLEY FOG WATER. 
Consiglio Nazionale delle Ricerche, 
(Italy). Ist. FISBAT. 

For primary bibliographic entry see Field SB. 
W91-01451 


Bologna 


RELEASE OF CATIONIC ALUMINIUM FROM 
ACIDIC SOILS INTO DRAINAGE WATER 
AND RELATIONSHIPS WITH LAND USE. 
University Coll. of Wales, Aberystwyth. Soil Sci- 
ence Unit. 

For primary bibliographic entry see Field 5B. 
W91-01479 


SOIL AND SOIL SOLUTION CHEMICAL 
COMPOSITION AT THREE SITES WITHIN 
THE LOCH DEE CATCHMENT, SW SCOT- 
LAND. 

Stirling Univ. (Scotland). Dept. of Environmental 
Science. 

I. C. Grieve. 

Journal of Soil Science JSSCAH, Vol. 41, No. 2, p 
269-277, June 1990. 1 fig, 5 tab, 28 ref. 
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change, *Leaching, *Scotland, *Soil chemistry, 
*Soil solution, *Soil water, *Solute transport, 
Acidic soils, Calcium, Geohydrology, Hydrogen 





ion concentration, Igneous rocks, Magnesium, Peat 
soils, Water chemistry. 


The interaction of acid deposition with soils has 
been the subject of considerable interest in the past 
decade. However, there have been no systematic 
comparisons of soil water chemistry on different 
parent materials within catchments. Soil solution 
chemical composition was monitored over a 2-year 
period at three plots near the edge of an igneous 
intrusion in southwest Scotland. Soil solutions 
were all strongly acidic with a mean pH of ap- 
proximately 4.0 at 0.20 m depth, and 4.5 at 0.60 m. 
Chemical composition of the deeper soil solutions 
varied with geology. Greatest acidity and alumi- 
num concentrations were found over metamor- 
phosed Ordovician sedimentary rocks, with mean 
pH of 4.3 and Al concentration of 22 mmol/cu m 
at 0.60 m. At a site on similar rocks nearer the 
intrusion, mean pH at 0.60 m was 4.8, with very 
low Al (3 mmol/cu m) and correspondingly great- 
er Ca. At a peaty site on igneous rocks, increased 
pH with depth was associated with no change in 
base cations and Al but a reduction in mean SO4 
from 41 mmol/cu m at 0.20 m to 10 mmol/cu m at 
0.60 m. Ion-exchange selectivity coefficients calcu- 
lated from soil and solution chemistry differed 
slightly from currently used values for peaty 
upland soils, with larger coefficients for Al/K ex- 
change and smaller coefficients for Al/Ca and Al/ 
Mg exchange. Relations between Al and H ion 
concentrations confirmed under-saturation of solu- 
tions with respect to gibbsite at 0.20 m. The differ- 
ences between plots were consistent in different 
seasons, despite significant seasonal variability in 
Na, Cl, dissolved organic carbon and Fe. (Author’s 
abstract) 

W91-01480 


LITHIUM IN DRINKING WATER AND THE 
INCIDENCES OF CRIMES, SUICIDES, AND 
ARRESTS RELATED TO DRUG ADDICTIONS. 
California Univ., San Diego, La Jolla. Dept. of 
Chemistry. 

For primary bibliographic entry see Field 5F. 
W91-01483 


GEOCHEMICAL MODELING OF THE MADI- 
SON AQUIFER IN PARTS OF MONTANA, WY- 
OMING, AND SOUTH DAKOTA. 

Geological Survey, Reston, VA. 

L. N. Plummer, J. F. Busby, R. W. Lee, and B. B. 
Hanshaw. 

Water Resources Research WRERAQ, Vol. 26, 
No. 9, p 1981-2014, September 1990. 19 fig, 12 tab, 
89 ref. 


Descriptors: *Aquifers, *Geochemistry, *Ground- 
water quality, *Madison Aquifer, *Model studies, 
*Water chemistry, Carbonates, Dolomite, Ground- 
water dating, Hydraulic conductivity, Isotope 
studies, Montana, South Dakota, Stable isotopes, 
Sulfates, Sulfides, Wyoming. 


Stable isotope data for dissolved carbonate, sulfate, 
and sulfide were combined with water composition 
data to construct geochemical reaction models 
along eight flow paths in the Madison aquifer in 
parts of Wyoming, Montana, and South Dakota. 
All reaction models reproduce the observed chem- 
ical and carbon and sulfur isotopic com: = of 
the final waters and are partially validated by 
predicting the observed carbon and sulfur isotopic 
compositions of dolomite and anhydrite from the 
Madison Limestone. The geochemical reaction 
models indicate that the dominant groundwater 
reaction in the Madison aquifer is dedolomitization 
(calcite precipitation and dolomite dissolution 
driven by anhydrite dissolution). Sulfate reduction, 
(Ca(2+) + Mg(2+))/Na(+) cation exchange, and 
halite dissolution are locally important, particular- 
ly in central Montana. The groundwater system 
was treated as closed to CO2 gas from external 
sources such as the soil zone or cross-formational 
leakage but open to CO2 from oxidation of organic 
matter coupled with sulfate reduction and other 
redox processes occurring within the aquifer. 
Carbon 14 groundwater ages, adjusted for the 
modeled carbon mass transfer, range from modern 
to about 23,000 years B.P. and indicate flow ve- 
locities of 2.1-26.5 m/yr. Most horizontal hydraulic 


conductivities calculated from Darcy’s Law using 
the average 14C flow velocities are within a factor 
of 5 of those based on digital simulation. The 
calculated mineral mass transfer and adjusted 14C 
groundwater ages permit determination of appar- 
ent rates of reaction in the aquifer. The apparent 
rate of organic matter oxidation is typically 0.12 
micromol/L/yr. Sulfate and, to a lesser extent, 
ferric iron are the predominant electron acceptors. 
The (kinetic) biochemical fractionation of 34S be- 
tween sulfate and hydrogen sulfide is approximate- 
bs -44 ppt at 25 C, with a temperature variation of - 
pei ee The rates of precipitation of calcite and 
lution of dolomite and anhydrite typically are 
° 59, 0.24, and 0.95 micromol/L/yr, respectively. 
(Author’s abstract) 
W91-01517 


SOLUTE TRANSPORT WITH MULTISEG- 
MENT, EQUILIBRIUM-CONTROLLED REAC- 
TIONS: A FEED FORWARD SIMULATION 
METHOD. 

Geological Survey, Menlo Park, CA. Water Re- 
sources Div. 

For —! bibliographic entry see Field 5B. 

W91-0152 


MASS ARRIVAL OF SORPTIVE SOLUTE IN 
HETEROGENEOUS POROUS MEDIA. 

Royal Inst. of Tech., Stockholm (Sweden). 

For primary bibliographic entry see Field 5B. 
Ww91-01521 


STUDY ON GEOCHEMISTRY AND GEO- 
CHEMICAL CLASSIFICATION OF ELE- 
MENTS B, F, RB AND SR IN YELLOW SEA 
(HUANG HAD SEDIMENTS. 

— Sinica, Qingdao (China). Inst. of Ocean- 
ology. 

For primary bibliographic entry see Field 2J. 
W91-01566 


SODA LAKES ON INNER MONGOLIA PLA- 
TEAU, CHINA. 

Qinghai Inst. of Salt Lake, Xining (China). 

For primary bibliographic entry see Field 2H. 
W91-01574 


EXISTING FORMS OF PHOSPHORUS IN 
SEDIMENT FROM MIDDLE AND NORTH- 
ERN TAIWAN STRAIT (IN CHINESE). 

Fujian Inst. of Oceanology, Xiamen (China). 

For primary bibliographic entry see Field 2L. 
W91-01575 


MEASUREMENT OF CO2-FIXATION IN SEDI- 
MENTS: SOME THEORETICAL AND TECHNI- 
CAL ASPECTS. 

Kiel Univ. (Germany, F.R.). Inst. fuer Meeres- 
kunde. 

For primary bibliographic entry see Field 2J. 
W91-01586 


FLUX FROM oo 
TO FREE-LIVING BACTERIAL DNA. 
Shinshu Univ., Matsumoto (Japan). School of 
Allied Medical ‘Sciences. 
For primary bibliographic entry see Field 2H. 
W91-01591 


FATE OF PHYTOPLANKTON PRIMARY PRO- 
DUCTION: LOSSES IN RELATION TO BACTE- 
RIAL METABOLISM IN A _ EUTROPHIC 
SHALLOW LAKE. 

Akademie der Wissenschaften der DDR, Berlin. 
Dept. of Hydrology. 

B. Nixdorf. 

Ergebnisse der Limnologie ERLIA6, Vol. 34, p 
61-65, 1990. 2 fig, 14 ref. 
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In 1987, the carbon flow from phytoplankton to 
bacteria in a eutrophic shallow lake, Grosser Mug- 
gelsee (Berlin), was calculated from measurements 
of extracellular organic carbon (EOC) release, res- 
piration, and grazing by herbivorous zooplankton. 
The bacterial production amounted to approxi- 
mately one half of the primary production and had 
a similar time course. Net release of EOC due to 
exudation was smaller than 3% of the particulate 
primary production. In order to investigate the 
discrepancy between the relatively high bacterial 
production and the small amounts of released 
EOC, the exudate incorporation was estimated by 
fractional filtration. The radioactivity in the <3 
microm fraction was only 3% of the total primary 
productivity and that in the <12 microm fraction 
was only 8%. This indicates either a close morpho- 
logical coupling between algae and bacteria or, in 
the case of the dominance of suspended bacteria, 
dissolved organic carbon sources for bacterial pro- 
duction other than phytoplankton exudation. From 
measurements of algal losses, calculations indicated 
that an average of 22% of the primary product was 
respired and 23% was grazed. It was assumed, 
therefore that a considerable part is lost due to 
lysis and serves as a carbon source for bacterial 
production. (Author’s abstract) 
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pee DISSOLVED ORGANIC MATTER, AND 
BACTERIAL INTERACTIONS IN TWO RESER- 
VOIRS. 


Baylor Univ., Waco, TX. 
For primary bibliographic entry see Field 2H. 
W91-01600 


NUMBERS AND ACTIVITY OF BACTERIO- 


CHLOROPHYLL CONCENTRATION. 
Vyzkumny Ustav Vodohospodarsky, Prague 
(Czechoslovakia). 

For primary bibliographic entry see Field 2H. 
W91-01610 


CONTRIBUTION OF BENTHIC BIOMASS TO 
OVERALL METABOLISM IN NEW CALEDO- 
NIA LAGOON SEDIMENTS. 

Museume National d’Histoire Naturelle, 
& Trance). Biologie des Invertebres 

For primary bibliographic entry see Field 2L. 
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Paris 


SOIL SOLUTION CHEMISTRY OF AN ADI- 
RONDACK SPODOSOL: LYSIMETRY AND N 
DYNAMICS. 

State Univ. of New York at Syracuse. Coll. of 
Environmental Science and Forestry 

J. P. Shepard, M. J. Mitchell, T. J. ‘Scott, and C. T. 
Driscoll. 

Canadian Journal of Forest Research CJFRAR, 
Vol. 20, No. 6, p 818-824, June 1990. 3 fig, 3 tab, 35 
ref. EPRI Integrated Forest Study RP2621-2. 


Descriptors: *Adirondack Mountains, *Huntington 
Forest, *Lysimeters, *Soil chemistry, *Soil solu- 
tion, *Soil types, *Soil water, *Water analysis, 
*Water chemistry, Acidity, Ammonia, Calcium, 
Chemical analysis, Data acquisition, Magnesium, 
New York, Nitrates, Nitrogen, Spatial variation, 
Sulfates. 


Solutes were monitored from the soil of a beech- 
maple forest and an adjacent lake at the Hunting- 
ton Forest in the Adirondack Mountains of New 
York. The predominant ions were Ca and SO4. 
For soil solutions collected by lysimeters, the high- 
est concentration of most ions (H, NH4, Ca, Mg, 
and NO3) occurred in O horizon leachates, and the 
lowest concentrations beneath the spodic B hori- 
zon. However, Al and SO4 concentrations were 
highest beneath the B horizon. Concentrations of 
NO3 showed distinct seasonal variation. Values 
reached 60 microequiv/L in the spring and de- 
creased to near zero late in the growing season. 
Coefficients of variation (CV) differed among hori- 
zons. The E horizon was generally the most vari- 
able (CV, 17-199%) and the B horizon the least 
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(CV 19-166%). Variation was especially high for 
NO3 and NH4, which had minimum CVs of 124% 
and 122%, respectively. Variation in these ions 
was likely due to the dominant role of biological 
processes in affecting nitrogen dynamics. Differ- 
ences in soil solution concentrations among six soil 
pits were due to the spatial variation in soil proper- 
ties rather than differences among the four types of 
lysimeters (tension, zero tension, fritted glass, and 
ceramic plate). Nitrogen species showed the great- 
est response to the installation of lysimeters, with 
elevated concentrations of NO3 (120-160 micro 
equiv/L) observed during the first two years after 
installation. (Author’s abstract) 
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ROLE OF AMMONIUM AND NITRATE RE- 
TENTION IN THE ACIDIFICATION OF 
LAKES AND FORESTED CATCHMENTS. 
Ontario Ministry of the Environment, Dorchester. 
Dorset Research Center. 

For primary bibliographic entry see Field 5B. 
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SPATIAL AND TEMPORAL PATTERNS IN 
THE HYDROGEOCHEMISTRY OF A POOR 
FEN IN NORTHERN WISCONSIN. 

Wisconsin Univ.-Madison. Dept. of Geology and 
Geophysics. 

For primary bibliographic entry see Field 2H. 
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FATE OF CATIONIC SURFACTANTS IN THE 
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YLCARBAMATE (MBC). 

Brock Univ., St. Catharines (Ontario). Dept. of 
Chemistry. 
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MODELING THE FATE AND TRANSPORT OF 
ORGANIC CONTAMINANTS IN LAKE ST. 


National Oceanic and Atmospheric Administra- 
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Research Lab. 

For primary bibliographic entry see Field 5B. 
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WATER CHEMISTRY IN THE CANAL CREEK 
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MARYLAND. 
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GEOLOGY AND GROUND-WATER_ RE- 
SOURCES OF THE — SAND IN 
WESTERN TENNESSEE 
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GROUND-WATER LEVELS, FLOW, AND SPE- 
CIFIC CONDUCTANCE IN UNCONSOLIDAT- 
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1984, 
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SPECIFIC CHEMICAL COMPOSITION OF 
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ACIDIFICATION IN NORWAY - LOSS OF 
FISH POPULATIONS AND THE 1000 LAKE 
SURVEY 1986. 

Norsk Inst. for Vannforskning, Oslo. 
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ARE MATHEMATICAL MODELS USEFUL 
FOR UNDERSTANDING WATER ACIDIFICA- 
TION. 

Oslo Univ. (Norway). Dept. of Chemistry. 

For primary bibliographic entry see Field 5B. 
W91-01894 


SUPERCRITICAL FLUID EXTRACTION AND 
ITS APPLICATION TO ENVIRONMENTAL 
ANALYSIS. 

Mid-Pacific Environmental Lab., Mountain View, 
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RAPID METHOD FOR THE SIMULTANEOUS 
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Massachusetts Pesticide Analysis Lab., Amherst. 
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REVERSED-PHASE LIQUID CHROMATO- 
GRAPHIC COLUMN SWITCHING FOR THE 
TRACE-LEVEL DETERMINATION OF POLAR 
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ic-Analytical Chemistry. 
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ATMOSPHERIC INPUT OF INORGANIC NI- 
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PHOSPHATE LIMITATION IN ESTUARINE 
AND COASTAL WATERS OF CHINA. 

British Columbia Univ., Vancouver. Dept. of 
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INCORPORATION OF THYMIDINE, ADE- 
NINE AND LEUCINE INTO NATURAL BAC- 
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WINTER DISTRIBUTION OF NUTRIENTS IN 
THE SOUTHERN BIGHT OF THE NORTH 
SEA (1961-1978) AND IN ESTUARIES OF THE 
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GAS CHROMATOGRAPHY IN _ ENVIRON- 
MENTAL ANALYSIS: AIMS AND CHAL- 
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F.R.). Aktiengesellschaft labor fuer Umweltanaly- 
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TRACE GAS ANALYSIS USING THERMOANA- 
LYTICAL METHODS. 

Gesamthochschule Wuppertal (Germany, F.R.). 
Fachbereich 9 - Analytische Chemie. 
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GC-FTIRS: APPLICATIONS IN ORGANIC 
TRACE ANALYSIS. 

Johannes Kepler Univ., Linz (Austria). Dept. of 
Analytical Chemistry. 
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DETERMINATION OF ORTHO-AND PYRO- 
PHOSPHATES IN WATERS BY EXTRACTION 
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TION ANALYSIS. 

Akademiya Nauk SSSR, Moscow. Inst. Geokhimii 
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HEAVY METALS IN SEDIMENTS OF THE 
YAMUNA RIVER (A TRIBUTARY OF THE 
GANGES), INDIA. 


Oil and Natural Gas Commission, Anklesvar 


(India). 

P. K. Jha, V. Subramanian, R. Sitasawad, and R. 
Van Grieken. 

The Science of the Total Environment STENDL, 
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Yamuna River sediments are more enriched in 
metals than those of the Ganges and average 





Indian river sediments. Variations of metals in sus- 
pended, bed, and core sediment are due to the 
varying proportions of grain size and mineral con- 
tent. Iron, manganese and lead show a preference 
for the oxide fraction, whereas copper and zinc are 
predominant inorganic and carbonate fractions of 
sediments. Of the total elemental content, 80 per- 
cent manganese, 78 percent iron, 69 percent lead, 
67 percent copper and 55 percent zinc are available 
to chemically mobile phases of the sediments. The 
high partition coefficient of metals with respect to 
manganese suggests similar chemical mobility and 
preferences for solid phases. River sediments in the 
vicinity of Delhi show an increase in sorption of 
metals downstream, consequently metals are re- 
tained in sediments. The high correlation coeffi- 
cient and significant regression relation among the 
metals indicate their similar behavior during trans- 
port. At Allahabad, the contribution of the 
Yamuna to the Ganges is 3200 tons of lead per 
year, 12,100 tons of zinc per year and 8500 tons of 
copper per year in particulate form. (Author’s ab- 
stract) 
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ESTIMATION OF AMMONIFICATION AND 
AMMONIUM ASSIMILATION IN SURFICIAL 
COASTAL AND ESTUARINE SEDIMENTS. 
Tokyo Univ. (Japan). Ocean Research Inst. 

T. Sumi, and I. Koike. 

Limnology and Oceano 


phy LIOCAH, Vol. 35, 
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Model studies, Nitrates, Nitrogen cycle, Seasonal 
variation. 


Coastal marine sediments are sites of biological 
processes closely coupled with nutrient regenera- 
tion of deposited organic materials. Ammonifica- 
tion and ammonium assimilation in slurries of sur- 
face sediments from Japanese coastal and estuarine 
areas were studied with 15NH4(+) tracers. In 
completely aerobic sediments, where NO3-, reduc- 
tion is negligible, the Blackburn 15NH4(+) dilu- 
tion model can be applied to estimate the ammoni- 
fication rate after a correction for nitrification is 
made. In semiaerobic sediments, where significant 
nitrate reduction occurs, a mathematical model 
based on the change of 15SNH4(+) and 1SNH4(-) 
with time was successfully applied to estimate the 
ammonification rate. The rate of NH4+ assimila- 
tion can be obtained directly from the incorpora- 
tion of 15NH4(+) into particles in the sediments 
after correcting for 15NH4(+) dilution —_ in- 
cubation. The rate of ammonification ranged from 
5.8 to 220 ng-atoms N /(g sediment) /h and that of 
NH4+ assimilation ranged from 6.2 to 114, indi- 
cating both large seasonal and local variations. 
Both NH4-+ assimilation and ammonification were 
significantly correlated with ATP biomass, 
NH4-+, and organic N contents in sediments. Sev- 
eral lines of evidence also suggested that NH4+ 
assimilation is primarily an aerobic microbial proc- 
ess. (Author’s abstract) 
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MICROBIAL BIOMASS IN THE COASTAL 
PLUME OF CHESAPEAKE BAY: PHYTO- 
PLANKTON-BACTERIOPLANKTON _RELA- 
TIONSHIPS. 

Maryland Univ., Cambridge. Center for Environ- 
mental and Estuarine Studies. 

T. C. Malone, and H. W. Ducklow. 

Limnology and Oceanography LIOCAH, Vol. 35, 
No. 2, p 296-312, March 1990. 11 fig, 5 tab, 61 ref. 
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Descriptors: *Biomass, *Chesapeake Bay, *Estu- 
aries, *Marine bacteria, *Organic matter, *Phyto- 
plankton, Carbon cycle, Coastal waters, Copepods, 
Organic carbon, Predation, Seasonal variation. 


Temporal variations in the contributions of phyto- 
plankton and bacterioplankton to the pool of sus- 
pended organic matter (POC) were studied in the 


coastal plume of Chesapeake Bay. A combination 
of Eulerian and Lagrangian approaches was used 
to determine the spatial structure of the plume and 
to obtain time series of biological properties and 
rates within the plume. Plume structure was deter- 
mined from areal surveys (mapping), and time 
series were conducted while following surface 
drifters. The turnover rate of POC increased sea- 
sonally with temperature as the proportions of 
POC accounted for by bacterioplankton increased 
relative to phytoplankton. The proportion of phy- 
toplankton productivity that cycled through bac- 
a ead averaged 13% and showed little sea- 
sonal variability. These results imply changes in 
the pathways and rates by which phytoplankton 
and heneory samy production were consumed 
or exported from the plume. Time series of 1-3 d 
next to surface drifters within the plume provided 
some insight into the nature of these changes. In 
February, when the turnover rate of POC was 
low, phytoplankton biomass declined relative to 
bacterioplankton due to sedimentation of large dia- 
toms. Low bacterioplankton biomass was associat- 
ed with high rates of predation by heterotrophic 
microflagellates. In August, when POC was turn- 
ing over rapidly, phytoplankton biomass declined 
relative to paar sae due to selective graz- 
ing by copepods. High ee biomass 
appeared to be a consequence of enhanced DOC 


flux associated with high copepod grazing and 


POC turnover rates as well as with low predation 
by heterotrophic microflagellates. (Author’s ab- 


stract) 
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PERIODIC BACTERIVORE ACTIVITY BAL- 
ANCES BACTERIAL GROWTH IN THE 
MARINE ENVIRONMENT. 


Umea Univ. (Sweden). Dept. of Microbiology. 

J. Wikner, F. Rassoulzadegan, and A. Hagstrom. 
Limnology and Oceanography LIOCAH, Vol. 35, 
No. 2, p 313-324, March 1990. 5 fig, 4 tab, 55 ref. 
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ganic matter, Protozoa. 


Information on spatial and temporal patterns in 
bacterivory are central to understanding the cy- 
cling of organic matter in the sea. The grazing rate 
of pelagic bacteria was repeatedly determined 
during 36-h time-course experiments with the mini- 
cell recapture technique. Diel variation in the rate 
of grazing occurred in all water masses investigat- 
ed. Maximal rates reached 200,000 cells/ml /h, 
whereas minimal values were 20 times lower. 
Highest grazing rates were found during the day in 
most cases, but grazing could also dominate at 
night as found in one study. Diel periodicity was 
mainly due to variation in the per-cell feeding rate 
of bacterivorous flagellates. Accumulation of the 
bacterial biomass into the 1-3 micron size fraction 
was positively correlated with changes in bacterial 
grazing. The transfer efficiency to organisms > 10 
microns was low. On average, the daily grazing 
rate equaled 60% of the bacterial standing stock, 
exceeding bacterial growth by a factor of 2.6, as 
estimated from H3-thymidine incorporation. (Au- 
thor’s abstract) 
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VARIATIONS IN SEDIMENTARY CARBON 
REMINERALIZATION RATES IN THE WHITE 
OAK RIVER ESTUARY, NORTH CAROLINA. 
North Carolina Univ. at Chapel Hill. Inst. of 
Marine Sciences. 

C. A. Kelley, C. S. Martens, and J. P. Chanton. 
Limnology and Oceanography LIOCAH, Vol. 35, 
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WATER CYCLE—Field 2 


Estuaries—Group 2L 


Rates of microbially mediated sedimentary organic 
carbon remineralization vary along the salinity gra- 
dient of the White Oak River estuary, N.C. A 
direct comparison of two sites, one upriver domi- 
nated by methanogenesis and one downriver domi- 
nated by sulfate reduction, indicates a more rapid 
rate of remineralization upriver. Measurements of 
diffusive sigma CO2 flux plus CH4 diffusive (56%) 
and bubble (44%) fluxes at the upriver freshwater 
site from June 1986 to March 1988 yield an aver- 
age yearly flux of 1.35 +/-0.35 mmol/square m/h. 
At the downriver midestuarine site, the dominant 
sigma CO2 flux for the same period is 0.46 + /-0.02 
mmol/square m/h. The uncertainties in these 
yearly fluxes are calculated from observed ranges 
in duplicate flux measurements. About 43% of the 
incoming organic C is remineralized at both sites. 
The greater remineralization upriver, of which 
47% can be attributed to methanogenesis, appears 
to be supported by rapid decomposition of detritus 
derived from freshwater, emergent and submersed 
macrophytes, including Pontederia, Ceratophyl- 
lum, and Najas in surficial sediments. The high 
organic C content of these upriver sediments may, 
however, result from the long-term storage of 
slower degrading plants, such as Typha and Taxo- 
dium. (Author’s abstract) 
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RAPID AMMONIUM CYCLING AND CON- 
CENTRATION-DEPENDENT PARTITIONING 
OF AMMONIUM AND PHOSPHATE: IMPLI- 
CATIONS FOR CARBON 

PLANKTONIC COMMUNITIES. 

Texas Univ. at Austin, Port Aransas. Port Aransas 
Marine Lab. 

For primary bibliographic entry see Field 2H. 
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EPISODIC CHANGES IN LATERAL TRANS- 
PORT AND PHYTOPLANKTON DISTRIBU- 
TION IN SOUTH SAN FRANCISCO BAY. 
Geological Survey, Menlo Park, CA. 

L. M. Huzzey, J. E. Cloern, and T. M. Powell. 
Limnology and Oceanography LIOCAH, Vol. 35, 
No. 2, p 472-478, March 1990. 5 fig, 23 ref. 
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Observations in South San Francisco Bay during 
1982 showed that substantial cross-channel, nonti- 
dal flows accompanied episodic increases in the 
longitudinal, nontidal flows. Along the channel the 
nontidal circulation was enhanced during the 
monthly minima in tidal energy or as a result of 
wind forcing, producing up-estuary flows 2-3 times 
greater than normal. These longitudinal pulses 
modified the horizontal and vertical salinity distri- 
butions and generated cross-channel flows of up to 
0.07 m/s that persisted for several days. The in- 
creased lateral flows were directed to the west and 
may explain the large fluctuations in phytoplank- 
ton biomass observed over the broad eastern shoal 
during spring. These findings apply to other con- 
stituents, such as planktonic larvae, nutrients, or 
suspended sediments, which also can have large 
horizontal gradients in estuaries. (Author’s ab- 
stract) 
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OCEANIC AND ESTUARINE AMMONIUM 
OXIDATION: EFFECTS OF LIGHT. 

State Univ. of New York at Stony Brook. Marine 
Sciences Research Center. 

S. G. Horrigen, and A. L. Springer. 

Limnology and Oceanography LIOCAH, Vol. 35, 
No. 2, p 479-482, March 1990. 2 fig, 1 tab, 26 ref. 
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Photoinhibition of nitrification has been demon- 
strated in cultures of soil and marine bacteria as 
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well as in field samples from marine environments. 
The effects of light on the oxidation of ammonium 
to nitrite by cultures of oceanic and marine bacte- 
ria which are ammonium oxidizers were studied. 
Inhibition of ammoium oxidation by light was 
more pronounced in the oceanic isolates. The estu- 
arine bacteria, isolated from Chesapeake Bay, pro- 
duced nitrite at a rate faster than the oceanic 
isolates. Rates of ammonium oxidation in estuaries 
are generally greater than those in coastal seas and 
are much greater than those in the opean ocean for 
several reasons: higher levels of ammonium in estu- 
aries would lead to faster rates of ammonium oxi- 
dation; greater turbidity in estuaries decreases light 
penetration and the particles may provide a sub- 
stratum for ammonium-oxidizing bacteria; and the 
shallow depth of most estuaries allows occasional 
injection of sedimentary bacteria into the water 
column during major mixing events, which may 
increase the population of ammonium oxidizers in 
the water column. The results further indicate that 
reduced sensitivity to light may be an additional 
factor contributing to higher rates of ammonium 
oxidation in estuaries. (Author’s abstract) 
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PHYTOPLANKTON BIOMASS, PRODUCTION 
AND GROWTH LIMITATIONS ON THE 
a (YELLOW RIVER) CONTINENTAL 
Louisiana State Univ., Baton Rouge. Coastal Ecol- 
ogy and Fisheries Inst. 

R. E. Turner, N. N. Rabalais, and Z. Z. Nan. 
Continental Shelf Research CSHRDZ, Vol. 10, 
No. 6, p 545-571, 22 fig, June 1990. 6 tab, 42 ref. 
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pein goa ulations were examined in 
coastal waters of the Huanghe estuary during two 
cruises in the annual high and normal discharge 
periods: August 1986 and October 1987, —. 
tively. Strong salinity, nutrient and phytoplankton 
pigment concentration gradients occur along the 5 
m isobath. Landward oft these gradients, the phyto- 
plankton growth potential (PGP) appears strongly 
phosphorous limited, while light limitation of 
PGP, paradoxically, ap less significant than it 
does offshore where the euphotic zone depth is 
greater. Phytoplankton pigments are sparse both in 
the river and far off shore, and the peak accumula- 
tion is centered broadly between 20 and 25 ppt, 
thus straddling the region of the hypopycnal plume 
from the hypopycnal plunge point to where Secchi 
disk depth exceeds 1 m. As the suspended matter 
falls out (sharply) near the 25 ppt isohaline, light 
conditions improve, the N:P ratio drops to below 
100, and nitrate concentrations continue to de- 
crease in an offshore direction. Phytoplankton pro- 
duction rates reach a maximum, and large algal 
cells accumulate, where the suspended particulate 
matter concentration drops to less than 10 mg/L. 
Both phytoplankton biomass production declines 
beyond approximately 32 ppt. Sedimentary pig- 
ment accumulations increase going from land to 
sea. Phosphorous and nitrogen dominate the suite 
of nutrients tested to determine which nutrients 
limit PGP. Phosphorous is probably the major 
nutrient limiting phytoplankton growth (not neces- 
sarily biomass accumulation) in most of the 
Huanghe estuary. This conclusion is based on the 
very high N:P ratios of dissolved nutrients, the 
results of an extensive array of addition and dele- 
tion bioassay experiments, and the results of P 
addition experiments. Where trace metals and 
EDTA limit PGP, they are usually limiting in 
concert with other nutrients and do not act alone. 
Comparison with other large river plumes are 
made. (Author’s abstract) 
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HYDRODYNAMIC MODEL FOR WIND- 

DRIVEN AND TIDAL CIRCULATION IN THE 

ARABIAN GULF. 

University of Petroleum and Minerals, Dhahran 

— Arabia). Water Resources and Environment 
Vv. 


A. H. Al-Rabeh, N. Gunay, and H. M. Cekirge. 
Applied Mathematical Modelling AMMODL, 
Vol 14, No. 8, p 410-419, August 1990. 8 fig, 2 tab, 
57 ref. 
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The vertical/horizontal splitting (VHS) model was 
extended and adapted to simulate tidal and wind- 
driven circulation in the Arabian Gulf. The exten- 
sions included the use of finite differences for the 
depth-averaged equations, the use of the depth 
following coordinate in the vertical, and relating 
the bottom friction to the bottom velocity. The 
VHS model was adapted to the Persian Gulf (Ara- 
bian Gulf) using two implementations. The first, 
HYDROI, simulated wind-driven and/or tidal cir- 
culation in the Arabian Gulf. A two-block grid 
system in cartesian coordinates was used with a 
finer grid on the western coast of the gulf. The 
second, HYDRO2, simulated wind-driven and/or 
tidal circulation in any user-defined area in the 
Arabian Gulf. HYDRO2 enables the user to study 
in detail a specific region of interest in the gulf. 
HYDRO2 was used to simulate tidal and wind- 
driven circulation in the region of Abu Ali, repre- 
sented by a 10 by 10 grid with a grid size of 
approximately three km. A northwesterly synthet- 
ic wind with a maximum speed of 10 m/sec was 
applied. Wind direction was considered constant, 
and wind speed was computed as a Gaussian func- 
tion of time. Both implementations carry out three- 
dimensional computation when the conventional 
two-dimensional hypotheses are locally inadequate 
and when specified by the user. Elsewhere, two- 
dimensional computation is employed. Implemen- 
tation and testing details include specification of 
appropriate eddy viscosity profile, wind drag coef- 
ficient, and Chezy coefficient. (Brunone-PTT) 
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PROCESSES GOVERNING MARSH FORMA- 
TION IN A RAPIDLY SUBSIDING COASTAL 
ENVIRONMENT. 

Louisiana State Univ., Baton Rouge. Center for 
Wetland Resources. 

R. D. DeLaune, W. H. Patrick, and N. Van 


Breeman. 
Catena, Vol. 17, No. 3, p 277-288, June 1990. 4 fig, 
2 tab, 23 ref. 
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tion, Plant growth, Plant nutrients, Plant physiolo- 
gy, Sediments, Soil compaction, Water level fluc- 
tuations. 


Processes governing the stability of marshes in 
Louisiana’s Mississippi River delta plain were ex- 
amined. An accretionary budget was developed for 
Barataria Basin fresh, brackish-intermediate, and 
salt marshes located along a salinity gradient ex- 
tending inland from the coast. The marshes repre- 
sent a thin veneer overlying sediment strata depos- 
ited by the Mississippi River and its predecessors. 
At many location rates of vertical marsh accretion 
were not sufficiently rapid to keep pace with in- 
creased water depth accompanying rapid subsid- 
ence due to compaction. The life span of salt 
marshes of the Mississippi River deltaic plain are 
estimated to be approximately 100 years. The min- 
eral sediment and organic carbon requirement of 
individual marsh units in response to water level 
was determined. Organic matter is an important 
component of accretionary processes and helps the 
marsh surface to keep pace with water level in- 
creases. An estimated 600 to 700 g of carbon/sq m 
per year must be supplied to maintain marsh accre- 
tion to balance soil oxidation-decomposition losses 
and organic carbon accretion (peat formation). 
Even though subsidence is the primary factor in 
marsh deterioration, accompanying factors (soil 
water intrusion, excess waterlogging) stress vege- 
tation and thus reduce the organic carbon source 
below minimum aggradation requirements. Inor- 
ganic sediment input is also necessary for mainte- 
nance of viable marshes. Many of the marshes 


within the basin are not receiving sufficient nutri- 
ents from sediment sources to maintain significant 
plant growth necessary for organic matter produc- 
tion. Barataria Basin marsh will likely continue 
disappearing unless means are implemented for re- 
introducing sediment from the Mississippi River. 
(Author’s abstract) 

W91-01088 


DIRECT IMPACTS OF OUTER CONTINEN- 
TAL SHELF ACTIVITIES ON WETLAND LOSS 
IN THE CENTRAL GULF OF MEXICO. 
Louisiana State Univ., Baton Rouge. Center for 
Energy Studies. 

R. H. Baumann, and R. E . Turner. 

Environmental Geology and Water Sciences 
EGWSEI, Vol. 15, No. 3, p 189-198, May/June 
1990. 2 fig, 6 tab, 13 ref. 


Descriptors: *Continental shelf, *Gulf of Mexico, 
*Louisiana, *Resource management, *Wetlands, 
Aerial photography, Field surveys, Navigation 
canals, Pipelines, Right-of-way. 


The direct impacts of outer continental shelf 
(OCS) development on recent wetland loss in the 
northern Gulf of Mexico were quantified using 
aerial imagery, field surveys, and literature review. 
The total direct impacts accounted for an estimat- 
ed 25.6% of total net wetland loss within the 
Louisiana portion of the study area from 1955/ 
1956 to 1978. Of the total direct impacts of 73,905 
ha, OCS-related activities accounted for 11,589 to 
13,631 ha of the wetland loss during the same 
interval. Although this is a substantial areal loss, it 
represents only 4.0 to 4.7 percent of the total 
Louisiana wetland loss from 1955/1956 to 1978, 
and 15.7 to 18.4 percent of direct impacts. Direct 
impacts from OCS pipelines averaged 2.49 ha/km, 
lower than published guidelines, and totalled 
12,012 ha. Lowest impacts are for backfilled pipe- 
lines in the Chenier Plain of western Louisiana and 
for small young pipelines built in clustered rights- 
of-way. Widening of OCS pipeline canals does not 
appear to be an important factor for total net 
wetland loss in the coastal zone because few pipe- 
lines are open to navigation and, for the examples 
found, the impact width was not significantly dif- 
ferent than for open pipelines closed to navigation. 
Navigation channels account for a minimum of 
16,902 ha of habitat change. Direct impacts per 
unit length of navigation channel average 20 times 
greater than pipelines. (Author’s abstract) 
W91-01099 


ENVIRONMENTAL EVALUATION PROCE- 
DURE FOR COASTAL DEVELOPMENTS IN 
SOUTH AFRICA. 

Cape Town Univ. (South Africa). Environmental 
Evaluation Unit. 

For primary bibliographic entry see Field 6B. 
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LONGITUDINAL DISPERSION PROCESSES 
IN THE UPPER TAMAR ESTUARY. 
Birmingham Univ. (England). Dept. of Civil Engi- 
neering. 

J. R. West, R. J. Uncles, J. A. Stephens, and K. 
Shiono. 

Estuaries ESTUDO, Vol. 13, No. 2, p 118-124, 
June 1990. 5 fig, 25 ref. 


Descriptors: *Dispersion, *Estuaries, ‘*Salinity, 
*Sediment transport, *Solute transport, *Tamar 
Estuary, *Tidal hydraulics, Saline-freshwater inter- 
faces, Suspended sediments, Temporal distribution. 


Measurements of velocity, salinity, and suspended 
solids concentration across a section of the upper 
Tamar Estuary for a spring and neap tidal cycle 
have been used to investigate the intra-tidal varia- 
tion of vertical and transverse shear-induced dis- 
persion. The interaction of vertical shear and lon- 
gitudinal salinity-induced gradient leads to fairly 
well-mixed flood tide conditions and stable ebb 
tide conditions. Sediment transport is associated 
with active vertical momentum transport; the dis- 
persive flux is generally <10% of the advective 
flux. The dispersive particulate flux is landward 





during the ebb and seaward during the flood; the 
tidal average dispersal is very small compared with 
tidal average advective effects. The fluvial and 
dispersive fluxes of solute are approximately equiv- 
alent; the solute dispersive flux is important for the 
study of salinity intrusion problems. The transverse 
shear solute dispersion coefficient was found to be 
about 10% of the maximum values of vertical shear 
dispersion coefficient. The tidal pumping mecha- 
nism is a significant contribution to tidally aver- 
aged fluxes in the upper reaches of estuaries and 
are probably inappropriate where tidal range is 
greater than low water depth. The asymmetry of 
the temporal variation may be used to postulate 
causative mechanisms for landward and seaward 
fluxes that have previously been suggested as evi- 
dence of gravitational circulation effects. (See also 
W91-01129) (Author’s abstract) 
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TIDAL STRAINING, DENSITY CURRENTS, 
AND STIRRING IN THE CONTROL OF ESTU- 
ARINE STRATIFICATION. 

University Coll. of North Wales, Menai Bridge. 
Marine Science Labs. 

J. H. Simpson, J. Brown, J. Matthews, and G. 
Allen. 

Estuaries ESTUDO, Vol. 13, No. 2, p 125-132, 
June 1990. 6 fig, 16 ref. 


Descriptors: *Density currents, *Density stratifica- 
tion, *Estuaries, *Stratification, *Tides, Buoyancy, 
Liverpool Bay, Saline-freshwater interfaces, Stir- 
ring. 


Buoyancy input as fresh water exerts a stratifying 
influence in estuaries and adjacent coastal waters. 
Predicting the development and breakdown of 
such stratification is an inherently more difficult 
problem than that involved in the analogous case 
of stratification induced by surface heating because 
the buoyancy input originates at the lateral bound- 
aries. In the approach adopted here, the energy 
considerations were used in the surface heating 
problem to describe the competition between the 
stabilizing effect of fresh water and the vertical 
mixing brought about by tidal and wind stirring. 
Freshwater input induces horizontal gradients 
which drive the estuarine circulation in which 
lighter fluid at the surface is moved seaward over 
heavier fluid moving landward below. This contri- 
bution to stratification is expected to vary in time 
as the level of turbulence varies over the tidal 
cycle. The density gradient also interacts directly 
with the vertical shear in the tidal current to 
induce a periodic input to stratification which is 
positive on the ebb phase of the tide. Comparison 
of this input with the available stirring energy 
leads to a simple criterion for the existence of 
strain-induced stratification. Observations in a 
region of Liverpool Bay satisfying this criterion 
confirm the occurrence of a strong semidiurnal 
variation in stratification with complete vertical 
mixing apparent around high water except at neap 
tides when more permanent stratification may de- 
velop. A simulation of the monthly cycle based on 
a model including straining, stirring, and the estua- 
rine circulation is in qualitative agreement with the 
main features of the observations. (Author’s ab- 
stract) 

W91-01128 


COMPUTED AND OBSERVED CURRENTS, 
ELEVATIONS, AND SALINITY IN A BRANCH- 
ING ESTUARY. 

Plymouth Marine Lab. (England). 

R. J. Uncles, and J. A. Stephens. 

Estuaries ESTUDO, Vol. 13, No. 2, p 133-144, 
June 1990. 7 fig, 1 tab, 23 ref. 


Descriptors: *Dispersion, *Estuaries, *Saline-fresh- 
water interfaces, *Salinity, *Salt balance, *Tidal 
hydraulics, Seasonal variation, Tamar Estuary. 


A one-dimensional, hydrodynamical model of the 
Tamar Estuary shows good agreement with meas- 
ured tidal elevations and currents. Computed cur- 
rents are used to drive a one-dimensional, moving- 
element model of the salt balance. The moving- 
element model overcomes the numerical difficul- 
ties associated with strong tidal advection. Axial 


distributions of salinity at high water, computed 
using the moving-element model, compare well 
with measurements. The modelled and observed 
high water salinity distributions in this macrotidal 
estuary show little dependence on tidal range. The 
major variability in salinity is due to runoff. This 
strong and rapid dependence on runoff is a conse- 
quence of short residence (or flushing) times. Typi- 
cally, residence times are less than one day 
throughout the year in the upper 10 km of estuary. 
The residence times maximize in summer, reaching 
14 d for the whole estuary. During high runoff 
winter periods residence times are less than 5 d. 
Mixing coefficients for the moving-element salinity 
model are deduced from salinity measurements. 
Dispersion coefficients at fixed locations along the 
estuary are deduced from solutions of the salinity 
model. The spatially-averaged coefficients at mean 
spring and neap tides are 180 and 240 sq m/s, 
respectively, for average runoff. Therefore, spring- 
neap variations in dispersion are fairly small and 
show a negative correlation with tidal range. The 
spatially-averaged dispersion coefficients at mean 
tides vary from 150 to 300 sq m/s for typical 
summer and winter runoff, ees. The in- 
crease in dispersion with runoff and the decrease 
with tidal range implies that buoyancy-driven cur- 
rents generate an important component of the 
shear dispersion in this estuary. (See also W91- 
01127) (Author’s abstract) 
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SALINITY fig ye IN A RIVER- 
DOMINATED ESTUAR 

Alabama Marine second Lab., Dauphin Island. 
W. W. Schroeder, S. P. Dinnel, and w. J. 
Wiseman. 

Estuaries ESTUDO, Vol. 13, No. 2, p 145-154, 
June 1990. 8 fig, 1 tab, 38 ref. DOC NOAA Office 
of Sea Grant No. NA81AA-D-0050 (Project R/ 
ER-14PD). 


Descriptors: *Estuaries, *River flow, 
freshwater interfaces, *Salinity, 
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*Saline- 
*Stratification, 


Analysis of salinity data from Mobile Bay indicates 
that stratification-destratification events within this 
broad, shallow estuary are not uncommon. These 
events are related to the strength of the winds, 
through their influence on wave generation and 
subsequent bottom drag coefficient increases, and 
to the strength of river discharge. They do not 
—_ to be due to the strength of tidal currents, 
been observed elsewhere. Furthermore, 
pr flow appears to be the dominant control, the 
winds being important only in the absence of large 
freshwater discharges. The annual spring freshet 
can flush most of the salt from the bay. During 
other times of the year the relative strengths of 
river discharge and wind stress change the bay 
from highly stratified to nearly homogeneous and 
back on a variety of time scales ranging from daily 
to seasonal. (See also W91-01130) (Author’s ab- 
stract) 
W91-01130 


TEMPORAL VARIABILITY OF REMOTELY 
SENSED SUSPENDED SEDIMENT AND SEA 
SURFACE TEMPERATURE PATTERNS IN 
MOBILE BAY, ALABAMA, 

New Orleans Univ., LA. Center for Research in 
Ocean and Space Sciences. 

J. B. Rucker, R. P. Stumpf, and W. W. Schroeder. 

Estuaries ESTUDO, Vol. 13, No. 2, p 155-160, 
June 1990. 5 fig, 9 ref. DOC NOAA Office of Sea 
Grant No. NA81AA-D-0050 (Project R/ER- 
14PD). 


Descriptors: *Estuaries, *Mobile Bay, *Remote 
sensing, *River discharge, *Suspended sediments, 
*Temperature, Alabama, Infrared imagery, Satel- 
lite technology, Temporal variation. 


Distribution patterns of suspended sediments and 
sea surface temperatures in Mobile Bay were de- 
rived from algorithms using digital data from the 
visible, near infrared, and infrared channels of the 
Advanced Very High Resolution Radiometer 
(AVHRR) on the NOAA-TIROS-N satellite. 
Closely spaced AVHRR scenes for January 20, 24, 
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and 29, 1982, were compared with available envi- 
ronmental information taken during the same 
period. A complex interaction between river dis- 
charge, winds, and astronomical tides controlled 
the distribution patterns of suspended sediments. 
These same variables, coupled with air tempera- 
tures, also governed the distribution patterns of sea 
surface temperatures. (See also W91-01130) (Au- 
thor’s abstract) 

W91-01131 


DETERMINATION OF THE ORIGIN OF SUS- 
PENDED MATTER AND SEDIMENTS IN THE 
ELBE ESTUARY USING NATURAL TRACERS. 
Technische Univ. Hamburg-Harburg (Germany, 
F.R.). Arbeitsbereich Umweltschutztechnik. 

J. H. Schoer. 

Estuaries ESTUDO, Vol. 13, No. 2, p 161-172, 
June 1990. 11 fig, 2 tab, 34 ref. 


Descriptors: *Carbonates, *Elbe Estuary, *Estu- 
aries, *Sediment transport, *Suspended load, *Sus- 
pended sediments, *Suspended solids, *Tracers, 
Clays, Hafnium, Kaolinite, Saline-freshwater inter- 
faces, Zircon. 


The clay mineral composition, the concentrations 
of carbonates, the proportions of carbon and 
oxygen isotopes in carbonates and organic matter, 
as well as the concentrations of different nonanth- 
ropogenic metals were used to determine the 
origin of different grain size fractions of sediments 
and suspended matter in the Elbe estuary. Analysis 
of the smectite/kaolinite proportion revealed that 
solid material </= 2 micron from the North Sea 
is transported up the river, about 40 km beyond the 
most upstream position of the salt wedge. In the 2- 
20 micron fraction, the 160/180 ratio in carbon- 
ates and the kaolinite/chlorite proportion demon- 
strate a transport of North Sea material between 40 
and 20 km upstream of the marine water limit. The 
transport behavior of the 20-63 micron grain size 
fraction could be determined by the hafnium con- 
centration, representative for the heavy mineral 
zircon. In this case, the transport distance beyond 
the salt wedge was up to 20 km. No information 
was available on the origin of the fine organic 
matter, whereas the coarser fractions were derived 
primarily from debris of salt marsh vegetation. The 
results demonstrate that in the Elbe estuary mixing 
between marine and fluvial solid material occurs 
upstream of the salt wedge and is significantly 
responsible for the observed decrease in the con- 
centration of various pollutants in sediments and 
suspended matter along the estuary. The cause of 
the upstream particle transport is probably a scour 
lag mechanism based on asymmetries of the flood- 
tide and ebb-tide current distribution, especially 
their differing maximum velocities. (Author’s ab- 
stract) 
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MACROINFAUNAL COMMUNITY OF A 
TROPICAL ESTUARINE LAGOON. 

Center for Energy and Environment Research, 
Mayaguez, PR. 

A. W. Stoner, and C. Acevedo. 

Estuaries ESTUDO, Vol. 13, No. 2, p 174-181, 
June 1990. 4 fig, 5 tab, 40 ref. NOAA Office of Sea 
Grant No. R/A-01-2 and NSF Grant No. R-II- 
8610677. 


Descriptors: *Benthic fauna, *Coastal lagoons, 
*Estuaries, *Estuarine environment, *Puerto Rico, 
*Species composition, *Tropical regions, Laguna 
Joyuda, Oligochaetes, Polychaetes, Seasonal varia- 
tion. 


The benthic macroinfauna of Laguna Joyuda, a 
coastal lagoon in Puerto Rico, was surveyed for 
two years. Seven hundred fifty core samples yield- 
ed 23 macrobenthic taxa. The oligochaete Thalas- 
sodrilides gurwitschi comprised 43.4% of the 
number of individuals collected. Polychaetes com- 
prised 35.4% of the individuals, including Capitella 
cf. capitata, Dasybranchus lumbricoides, and Sten- 
inonereis martini in approximately equal numbers. 
The amphipod Grandidierella bonnieroides made 
up 11.5% of the community. The lagoon yielded 
fewer species than other tropical estuaries in the 
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Caribbean and Atlantic, but the trophic composi- 
tion, mostly deposit feeders, was similar. Seasonal 
patterns in the abundance of individuals were most 
pronounced in the central basin, with maximum 
number of organisms during the wet season, and a 
minimum in the dry season. Responses to rainfall 
events, however, were variable and probably relat- 
ed to migration patterns in predators. Macrofaunal 
biomass demonstrated a high degree of annual 
variation at all sampling stations with a marked 
increase in 1987. Low macrofaunal biomass, lack 
of temporal association with physical-chemical 
conditions, and inverse relationships with predator 
populations suggest that patterns of macrofaunal 
abundance in Laguna Joyuda are mediated primar- 
ily by biotic mechanisms. (Author’s abstract) 
W91-01133 


STRUCTURE FUNCTION OF DRY 
WEATHER MANGROVES ON THE PACIFIC 
COAST OF CENTRAL AMERICA, WITH EM- 
PHASIS ON AVICENNIA BICOLOR FORESTS. 
Universidad Nacional Autonoma de Heredia 
(Costa Rica). Escuela Ciencias Biologicas. 

J. A. Jimenez. 

Estuaries ESTUDO, Vol. 13, No. 2, p 182-192, 
June 1990. 7 fig, 4 tab, 25 ref. 


Descriptors: *Central America, *Mangrove 
swamps, *Semiarid climates, *Wetlands, Coastal 
areas, Rainfall, Runoff, Soil water. 


Mangrove forests along the Pacific Coast of Cen- 
tral America cover around 4,000 sq km. Most of 
this coast is occupied with tropical dry forest 
mangroves where basal areas range between 6 and 
20 sq. m/ha and canopy heights rarely exceed 20 
m. Rainfall and runoff alter structure and floristic 
composition from site to site. Reproductive phe- 
nology and mortality appear to be related to soil 
water availability. Avicennia bicolor forests reach 
a density of 4,350 plants that are taller than 0.50 m/ 
ha, with 769 trees above 5 cm diameter at breast 
height. A total basal area of 41 sq m/ha together 
with a canopy height of about 23 m place these 
forests among the most developed in the western 
hemisphere. Growth rate (0.38 sq m/ha/yr) is sur- 
prisingly high for mangrove forests under a season- 
al dry climate. (Author’s abstract) 
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CANANEIA LAGOON ESTUARINE SYSTEM, 
SAO PAULO, BRAZIL. 

Sao Paulo Univ. (Brazil). Inst. Oceanografico. 

Y. Schaeffer-Novelli, H. S. L. Mesquita, and G. 
Cintron-Molero. 
Estuaries ESTUDO, Vol. 13, No. 2, p 193-203, 
June 1990. 2 fig, 50 ref. 

Descriptors: *Coastal lagoons, *Estuaries, *Estua- 
rine environment, *Mangrove swamps, *Subtropic 
zone, Brazil, Photosynthesis, Primary production, 
Water budget. 


The Cananeia Lagoon estuarine system lies at 25 
degrees S, near the latitudinal limit for mangroves. 
It is 110 km long, consisting of 1-3 km wide 
channels behind a barrier island, with narrow inlets 
at the southern and northern ends. Average and 
maximum depths are 6 m and 12 m. The system is 
microtidal and subtropical. Mean annual tempera- 
ture is 21.4 degrees C (annual amplitude = 7.0 
degrees C). When the area receives sporadic frosts, 
temperatures close to 2 degrees C occur in the 
estuary. Annual precipitation (2,270 mm) exceeds 
annual potential evapotranspiration (1,656 mm). 
The water budget of the 1,339 sq km watershed is 
controlled primarily by local rainfall. Before 1978, 
a large river discharged a significant portion of its 
flow into the lagoon, but closure of the diversion- 
ary channel has since caused changes in salinity, 
phytoplankton populations, ard mangrove cover- 
age. About 90 sq km of intertidal habitat is occu- 
pied by mangroves and tidal marsh; mangroves are 
dominant. Fringe and riverine forests (dominated 
by Rhizophora) are more structurally developed 
than the basins dominated by Laguncularia and 
have higher litterfall rates (2.08 g/sq m/d, fringes; 
1.04 g/sq m/d, basins). Primary production exhib- 
its pronounced seasonal pulses; heterotrophic proc- 
esses lag photosynthetic production and are par- 


tially driven by particulate matter inputs. Synthetic 
models must consider the spatial and temporal 
heterogeneity of this region. (Author’s abstract) 
W91-01135 


VARIABILITY OF MANGROVE ECOSYSTEMS 
ALONG THE BRAZILIAN COAST. 

Sao Paulo Univ. (Brazil). Inst. Oceanografico. 

Y. Schaeffer-Novelli, G. Cintron-Molero, R. R. 
Adaime, and T. M. de Camargo. 

Estuaries ESTUDO, Vol. 13, No. 2, p 204-218, 
June 1990. 15 fig, 34 ref. 


Descriptors: *Brazil, *Coastal areas, *Forest eco- 
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tion patterns, Evapotranspiration. 


Brazilian mangroves extend from 4 degrees 30 min 
N to 28 degrees 30 min S, varying greatly in 
growth form, species distribution patterns, and 
stand structure, in spite of a limited floristic diver- 
sity. The Brazilian coastline was divided into eight 
units, within which physiographic and climatic 
conditions are relatively uniform, and described 
mangrove occurrence, species distribution and 
structural attributes characteristic of each segment. 
In general, greatest mangrove coverage and great- 
est forest stature are found in area with a large 
surplus of rainfall over potential evapotranspira- 
tion and macrotidal regimes. An exception was the 
segment containing the mouth of the Amazon 
river, where freshwater systems dominate over 
brackish or marine associations. The variability in 
species associations and the dominance of each in a 
given environment is predominantly determined by 
the characteristics of the landforms that can be 
colonized by each species in a given region. The 
type, size, and frequency of occurrence of avail- 
able landforms is a function of the particular mix of 
fluvial, tidal, and wave energies found in a region. 
Different species colonize these sites depending on 
their adaptations and edaphic preferences. Climate 
affects mangrove colonization and growth. It is 
suggested that Brazilian mangroves play a minor 
role in modifying the geomorphic setting; the spa- 
tial arrangement of the various forest types is a 
response to the underlying topography and eda- 
phic conditions, and to the constraints imposed by 
climatic and hydrologic factors. The spatial ar- 
rangement of species does not necessarily show 
successional processes, but may be the result of 
direct and differential colonization on appropriate 
substrates. (Author’s abstract) 
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DYNAMICS IN THE FO TEACAPAN-AGUA 
BRAVA LAGOON-ESTUARINE SYSTEM 
(MEXICAN PACIFIC), 

Universidad Nacional Autonoma de Mexico, 
Mexico City. Inst. de Ciencias del Mar y Limnolo- 


gia. 
For primary bibliographic entry see Field 2H. 
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TEST OF THE ASSUMPTIONS AND PREDIC- 
TIONS OF RECENT MICROALGAL GROWTH 
MODELS WITH THE MARINE PHYTO- 
PLANKTER PAVLOVA LUTHERI. 

Hawaii Univ., Honolulu. Dept. of Oceanography. 
M. S. Chalup, and E. A. Laws. 

Limnology and Oceanography LIOCAH, Vol. 35, 
No. 3, p 583-596, May 1990. 11 fig, 2 tab, 50 ref. 
Solar Energy Research Institute Subcontract XK- 
4-04109. 


Descriptors: *Algal growth, *Marine algae, 
*Model studies, *Phytoplankton, Carbon, Chloro- 
phyll a, Irradiation, Nitrogen, Nutrients. 


The marine phytoplankter Pavlova lutheri was 
grown in both batch and continuous culture under 
various conditions of light and nitrate limitation in 
order to examine the accuracy of certain assump- 
tions and predictions of microalgal growth models. 
The N:C ratio of the cells was found to be unique- 
ly related to their relative growth rate. There was 
no unique relationship, however, between Chl a:C 
ratios and relative growth rate. Optical absorption 
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coefficients normalized to Chl a were negatively 
correlated with relative growth rate at a fixed 
irradiance and positively correlated with irradi- 
ance at a fixed relative growth rate when light 
intensity was varied with neutral-density filters. 
Quantum yields were positively correlated with 
relative growth rate at a fixed irradiance and nega- 
tively correlated with irradiance at a fixed relative 
growth rate. Certain parameters or combinations 
of parameters which appear in nutrient-saturated 
growth models were found to be either independ- 
ent of relative growth rate at a fixed irradiance or 
uniquely correlated with relative growth rate. This 
discovery facilitates extension of nutrient-saturated 
growth models to nutrient-limited conditions. (See 
2 W91-01140) (Author’s abstract) 
W91-01139 


MICROALGAL GROWTH MODEL. 

Hawaii Univ., Honolulu. Dept. of Oceanography. 
E. A. Laws, and M. S. Chalup. 

Limnology and Oceanography LIOCAH, Vol. 35, 
No. 3, p 597-608, May 1990. 7 fig, 1 tab, 29 ref. 
Solar Energy Research Institute Subcontract XK- 
4-04109. 


Descriptors: *Algal growth, *Limiting nutrients, 
*Limnology, *Model studies, *Photosynthesis, 
Carbon, Chlorophyll a, Irradiation, Nitrogen. 


Recent experimental evidence has made it clear 
that effects of irradiance and nutrient limitation on 
light absorption and photosynthetic quantum 
yields of microalgae and the relationship between 
cellular N:C ratios and nutrient-limited growth 
rates are inconsistent with the assumptions and 
predictions of current models of algal growth. A 
new algal growth model was therefore developed 
to overcome these inconsistencies. The new model 
predicts a hyperbolic relationship between nutri- 
ent-saturated growth rates and irradiance and a 
linear relationship between growth rate and both 
respiration rate and Chl a:C ratios. The correlation 
between growth rate and Chl a:C is positive under 
nutrient-limited conditions and negative under nu- 
trient-saturated (light-limited) conditions. The re- 
quirement that N:C ratios be linearly related to 
relative growth rates leads to the conclusion that 
the product of the Chl a-specific absorption coeffi- 
cient and the quantum yield coefficient be hyper- 
bolically related to nutrient-limited growth rates, a 
result consistent with experimental observations. 
The equations relating respiration rate and compo- 
sitional ratios to absolute and relative growth rates 
appear to be insensitive to photoperiod. (See also 
W91-01139) (Author’s abstract) 
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BACTERIAL MEDIATION IN THE UTILIZA- 
TION OF CARBON AND NITROGEN FROM 
DETRITAL COMPLEXES BY CRASSOSTREA 
VIRGINICA. 

Maryland Univ., Cambridge. Center for Environ- 
mental and Estuarine Studies. 

M. P. Crosby, R. I. E. Newell, and C. J. Langdon. 

Limnology and Oceanography LIOCAH, Vol. 35, 

No. 3, p 625-639, May 1990. 8 tab, 76 tef. NSF 
Grant OCE 84-000200. 


Descriptors: *Bacterial physiology, *Cycling nutri- 
ents, *Oysters, *Salt marshes, Carbon radioiso- 
topes, Detritus, Nitrogen radioisotopes. 


Unattached, cellulolytic bacteria isolated from a 
salt marsh were cultured on (15N)ammonium sul- 
fate and (14C)glucose and fed to the American 
oyster Crassostrea virginica. Oysters were able to 
digest and assimilate bacterial C with an assimila- 
tion efficiency of 52.5%. It is estimated that free- 
living bacteria may be capable of supplying up to 
about 9.5% of the total C requirements of oysters 
in their natural habitat. Cellulolytic bacteria were 
also cultured on 14C-labeled refractory Spartina 
alterniflora particles as the sole C source and 
(1SN)ammonium sulfate as a source of N. These 
labeled bacteria, together with the S. alterniflora, 
were fed to the oysters. The refractory C from 
these detrital complexes was assimilated by the 
oysters with an efficiency of 10.3%. It was signifi- 
cantly (P=0.0007) greater than the assimilation 





efficiency of 2.7% measured in a previous study 
for oysters feeding on the refractory S. alterniflora 
substrate alone. This result provides direct experi- 
mental evidence that cellulolytic bacteria in the 
environment can contribute to the transfer of C 
from refractory detritus to an ecologically impor- 
tant suspension-feeding macroinvertebrate. C. vir- 
ginica, when fed detrital complexes, assimilated 
bacterial N with an efficiency of 57.2% but that 
assimilation of total N present in the detrital com- 
plexes was only 3.4%. We speculate that this low 
assimilation efficiency was due to most (94%) of 
the N being in the form of condensation products 
such as humic geopolymers and extracellular poly- 
meric substances secreted by bacteria which could 
not be digested and absorbed by the oysters. Cal- 
culations show that detrital complexes in the natu- 
ral environment may provide a significant contri- 
bution to an oyster’s C demand. The magnitude of 
this contribution can increase from 1.3 to 60% as 
both absolute bacterial abundance and proportion 
of bacteria attached to detrital icles increase, 
raising the oysters’ efficiency of filtration for these 
substrates. (Author’s abstract) 
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POPULATION DYNAMICS OF OPPORTUNIS- 
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Maryland Univ., Solomons. Chesapeake Biological 
Lab. 
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Limnology and Oceanography LIOCAH, Vol. 35, 
No. 3, p 710-724, May 1990. 9 fig, 3 tab, 48 ref. 
NSF Grant No. OCE-85-16-751. 


Descriptors: *Bivalves, *Brackish water, *Chesa- 
peake Bay, *Estuarine environment, *Limiting nu- 
trients, *Nutrition, *Population dynamics, Poly- 
chaetes. 


The role of food resources in regulating seasonal 
population dynamics was determined in a benthic 
community typical of mesohaline regions in Chesa- 
peake Bay. Four macroinvertebrates dominated 
the community: the bivalve Macoma balthica, the 
polychaetes Streblospio benedicti and Nereis suc- 
cinea, and the amphipod Leptocheirus plumulosus. 
Several factors seem to regulate population dy- 
namics at different times of the year. In March, 
growth and reproduction rates accelerated as tem- 
perature and phytodetrital sedimentation in- 
creased. In April, invertebrate growth rates pla- 
teaued while estimated community N requirements 
were equivalent to estimated N availability. In 
May, invertebrate growth and reproduction rates 
rapidly declined while estimated community 
energy requirements were greater than sediment- 
ing energy supplies. In June, larval recruitment 
was heavy for S. benedicti and L. plumulosus; 
however, these juveniles showed no apparent 
growth during June and their densities rapidly 
declined. The sudden appearance and disappear- 
ance of these juveniles was solely responsible for 
the boom-and-bust dynamics of S. benedicti and L. 
plumulosus. Essential W3-polyunsaturated fatty 
acids and essential amino acids were present at 
high levels in spring but were present in only trace 
amounts during summer. Growth of juvenile S. 
benedicti and L. plumulosus recruits was most 
likely limited by food supply in June and July, 
especially by the availability of essential nutrients. 
pepe of predation rates could not account for 
fo aca declines. (Author’s abstract) 
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MULTIVARIATE STATISTICAL ANALYSES 
OF SEDIMENT GEOCHEMISTRY. 

University of East Anglia, Norwich (England). 
School of Environmental Sciences. 

A. Grant. 

Marine Pollution Bulletin MPNBAZ, Vol. 21, No. 
6, p 297-298, June 1990. 2 fig, 3 tab, 5 ref. 
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fication, *Statistical methods, *Water analysis, 
*Water chemistry, Australia, Calcium, Clays, Con- 
taminated sediments, Copper, Heavy metals, 
Humber Estuary, Lead, Nickel, Silicon. 


The effects of sediment mineralogy are often con- 
founded by the effects of concentration differences 
caused by contamination. Multivariate statistical 
methods were used to identify locally elevated 
concentrations of elements in sediments which are 
usually attributed to man-made contamination, and 
not to sediment mineralogy. The commonest multi- 
variate method used to identify man-made con- 
tamination involves the calculation of intersample 
similarities and the use of cluster analysis to identi- 
fy similar groups. This approach is better suited for 
the identification of gross mineralogical differences 
than for identifying contamination. An example, 
copper levels in uncontaminated mud, is shown to 
be higher than copper levels in contaminated sand 
where both mud and sand came from the Humber 
estuary. Forty-five samples from New South 
Wales subjected to cluster analysis divided into 
three groups: one, high in clay minerals, represent- 
ed by high levels of Ni, Cu and Pb; two, high in 
quartz, represented by high Si levels; and three, 
high in shell gravel, represented by high Ca levels. 
From these, and other related, data it is clear that 
the first group is relatively high in clay minerals, 
with which Ni, Cu, and Pb are usually associated; 
the second group represents sediments rich in 
quartz; while the third group represents sediment 
containing shell gravel. So, cluster analysis applied 
in this way does not achieve the desired purpose. 
An alternative method is principal component 
analysis (PCA), which determines new additive 
variables with account for a maximum proportion 
of the variance. (King-PTT) 
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BIOFILM CHARACTERISTICS IN COASTAL 
WATERS OF BOMBAY. 

Naval Chemical and Metallurgical Lab., Bombay 
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R. B. Srivastava, S. N. Gaonkar, and A. A. 
Karande. 

Proceedings of the Indian Academy of Sciences 
Animal Sciences) PIANDR, Vol. 99, No. 2, p 
163-173, March 1990. 4 fig, 8 tab, 22 ref. 
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The generation of biofilms on metal and non-metal 
coupons which were immersed in Bombay coastal 
waters was studied in the field and in the laborato- 
ry. The nature of the biofilm formed varied from 
substrate to substrate, influenced by the quality of 
water, flow conditions, and the biotic status of the 
seawater. The biofilms, depending upon the degree 
of entrapment of the inorganic detritus, have vary- 
ing weights. The biofilms formed on metallic sur- 
faces, when compared with perspex surfaces, are 
both qualitatively and quantitatively richer. Cupro- 
nickel, despite its toxicity, supports denser films 
than those which developed on inert perspex sur- 
faces. The metallic coupons, both inert and toxic, 
support thicker films in polluted waters than in 
clean waters. (Author’s abstract) 
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COMPOSITION OF BACTERIAL CO2 IN 
DEEP COASTAL PLAIN SEDIMENTS OF 
SOUTH CAROLINA. 

Geological Survey, Columbia, SC. Water Re- 
sources Div. 

For primary bibliographic entry see Field 2J. 
W91-01297 


ENVIRONMENTAL IMPACT OF NORTH SEA 
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Dundee Univ. (Scotland). Dept. of Biological Sci- 
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NITROGEN CYCLING IN LOUISIANA GULF 
COAST BRACKISH MARSHES. 

Louisiana State Univ., Baton Rouge. Lab. for Wet- 
land Soils and Sediments. 

R. D. DeLaune, and W. H. Patrick. 

Hydrobiologia HYDRB8, Vol. 199, No. 1, p 73-79, 
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Nitrogen fixation and nitrogen accumulation were 
measured in a Louisiana Spartina patens brackish 
marsh. Using the acetylene reduction technique 
calibrated with direct 15N2 assimilation, an equiva- 
lent of 90.0 microg N/g/yr was fixed. Fixation was 
greater in the summer months and in the upper 
portion of the soil profile. Extractable ammonium 
increased with depth and was negatively correlat- 
ed with ethylene production. Average ammonium 
concentration in the sediment was 39 microg 
NH4(+) as N/g sediment. Cesium-137 dating of 
the soil profile showed the marsh was vertically 
accreting at a rate of 0.60 cm/yr. Calculations 
using vertical accretion rate, bulk density, and total 
nitrogen content of sediment indicate that the 
marshes are accumulating 7.2g N/sq m/yr, thus 
serving as a major nitrogen sink. By incorporating 
measured nitrogen fluxes with existing flux meas- 
urement a nitrogen budget was developed for the 
marsh. The data suggest that nitrogen fixation is 
the primary source of nitrogen in this marsh. These 
results are in contrast to the salt marshes nearer the 
coast where sediment input was definitely the pri- 
mary source of nitrogen. (Author’s abstract) 
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TEMPERATURE SELECTION BY STRIPED 
BASS IN A GULF OF MEXICO COASTAL 
RIVER SYSTEM. 

Georgia Cooperative Wildlife Research Unit, 
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For primary bibliographic entry see Field 81. 
W91-01385 


MATHEMATICAL MODEL OF BACTERIAL 
CONTAMINATION OF THE MORLAIX ESTU- 
ARY (FRANCE). 

IFREMER, Paris (France). 

For primary bibliographic entry see Field 5B. 
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PROPERTIES OF UNSTABLE WAVES IN THE 
LOWER ST. LAWRENCE ESTUARY. 

Quebec Univ., Rimouski. Dept. of Oceanography. 
G. Mertz, Y. Gratton, and J. A. Gagne. 
Atmosphere - Ocean ATOCDA, Vol. 28, No. 2, p 
230-240, June 1990. 5 fig, 18 ref. 
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The lower St. Lawrence estuary is an interesting 
case among estuaries in that it is wide enough to 
accommodate the development of mesoscale unsta- 
ble waves and eddies. These features are generated 
by the runoff-driven jet along this body’s south 
shore. Data are presented yielding estimates of the 
length, time and velocity scales of these unstable 
disturbances. To relate these quantities to the dy- 
namics employed, a 2-layer quasigeostrophic insta- 
bility model featuring realistic lateral shear. All 
model runs show short time and length scales, e- 
folding periods of less than 10 days and wave- 
lengths of less than 50 km. The lower St. Law- 
rence estuary is an unusual domain for mesoscale 
unstable waves since it is semi-enclosed. The 
northern lateral boundary prevents eddies that are 
shed from the south-shore jet from migrating far 
offshore. This may imply re-interaction of the eddy 
with the south-shore jet, perhaps yielding a merg- 
ing event or alternatively a new cycle of wave 
growth. (Author’s abstract) 
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LATERAL DISTRIBUTION OF SUSPENDED 
SEDIMENTS IN NEARSHORE WATER OF 
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BOUR (IN CHINESE). 

East China Normal Univ., Shanghai. Inst. of Estua- 
rine and Coastal Research. 
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CLASSIFICATION OF ESTUARIES IN CHINA 
(IN CHINESE 

East China Normal Univ., Shanghai. 
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Hu Chao) HYHCAG, Vol. 21, No. 2, p 132-143, 
March 1990. 5 fig, 6 tab, 8 ref. English summary. 
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The estuaries of China were classified into four 
basic types, by using data from 27 large rivers 
which were analyzed using fuzzy cluster analysis 
for those factors which influence the deformation, 
erosion-accumulation and evolution of an estuary. 
The comprehensive classification principle treats 
an estuary as a complex physiographic system in- 
cluding estuarine hydraulic behavior, sediment 
concentration and source and plane features. The 
four estuary types determined using this method 
are: 1) Qiantang river Estuary type, funnel-shaped, 
laterally inhomogeneous, sediment from the sea: 2) 
Transitional estuary type, subdivision one, 
Sheyang River Estuary type, meander type, par- 
tially mixed, sediment primarily from the sea; sub- 
division two, Changjiang River (Yangtze River) 
Estuary type, branched mixed, sedi- 


, partially mix 
ment from both sea and and; 3) Zhujiang River 


Estuary type, network type, partially mixed, sedi- 
ment primarily from the land; and 4) Huanghe 
River PYYellow River), wandering type, highly 
stratified, sediment from the land. The different 
classifications of estuaries are described in terms of 
the ratio of mean flood tidal discharge to the mean 
river discharge into the sea (QR), and the ratio of 
the rate of the mean flood tidal sediment transpor- 
tation to the rate of the mean river sediment trans- 
portation (SR). The tidal range and plane feature 
of an estuary are the primary classification indexes 
when QR and SR are unknown. The classification 
system has been satisfactorily applied to foreign 
rivers. (Author’s abstract) 
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EXISTING FORMS OF PHOSPHORUS IN 
SEDIMENT FROM MIDDLE AND NORTH- 
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The distribution of phosphorus species and their 
concentrations in sediments from middle and 
northern parts of Taiwan Strait are presented. In 
the area surveyed, the concentration of phosphorus 
bound up in calcium-based matrices (Pca) makes 
up 90% of the total content of inorganic phospho- 
rus (Pinorg). The level of Pca concentration is 
closely related to hydrodynamics, sea water tem- 

rature, and pH values, as well as others. The 
level of phosphorus in aluminum-based matrices 
(Pal) and the level of phosphorus in iron-based 
matrices (Pfe) is positively correlated with the 
levels of organic carbon, copper, and zinc. Pal and 


Pfe could also be used as an indicator of pollution 
in the marine environment. The level of soluble 
phosphorus is correlated with environmental oxi- 
dation-reduction, and it increases in reductive con- 
dition. (Author’s abstract) 
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TWO-DIMENSIONAL NUMERICAL CALCU- 
LATION OF RESIDUAL CURRENT AND SA- 
LINITY AT THE CHANGJIANG RIVER ESTU- 
ARY (IN CHINESE) 

Academia Sinica, Qingdao (China). Inst. of Ocean- 
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The distribution of residual current and salinity in 
the Changjiang River (Yangtze River) estuary 
were compared for summer and winter by using a 
finite-difference method based on two-dimensional 
nonlinear equations of motion and salinity diffusion 
equations. The results show that the residual cur- 
rents flow northeastward because of the influence 
of south winds in summer, but, in winter, they flow 
southwestward or southeastward because of the 
influence of the north wind. The salinity distribu- 
tion corresponds to that of the residual currents. 
The salt tongue tends to be northeastward in 
summer, but southeastward in winter. The distribu- 
tions of equal-salinity lines outside of the Chang- 
jiang River estuary were usually westward as a 
result of less discharge during the winter season. 
The analyses of residual currents and salinity were 
used to predict the possible effects of the Three 
Gorges project. (Author’s abstract) 
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MICROORGANISMS IN MARINE SEDI- 
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ALGAL EXUDATION AND ITS RELATION TO 
BACTERIAL PRODUCTION DURING 
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de Microbiologie des Milieux Aquatiques. 
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Ergebnisse der Limnologie ERLIA6, Vol. 34, p 
191-201, 1990. 7 fig, 33 ref. Services de Program- 
mation de la Politique Scientifique (Brussels) Con- 
tract ARC, ANTAROS and EEC Contract ENV- 
522-B. 


Descriptors: *Bacterioplankton, *Marine environ- 
ment, *Mathematical models, *Model studies, 
*Phytoplankton, *Population dynamics, Algal 
blooms, Antarctica, Aquatic bacteria, Bacterial 
physiology, Dissolved solids, Growth rates, 
Marine bacteria, North Sea, Nutrients, Organic 
matter, Simulation analysis, Substrates. 


62 


Bacterioplankton development is mainly depend- 
ent on the release of dissolved organic matter by 
phytoplankton and is expected in aquatic systems 
receiving major inputs of allochthonous organic 
matter. A distinct delay is observed in the response 
of bacteria to phytoplankton development, both 
during spring bloom in temperate marine systems 
and during the summer months in the Antarctic 
ecosystem (about 10 d in the North Sea, about 1 
mo in Antarctica). Use of mathematical simulation 
of bacterial dynamics showed that such delays 
cannot be explained if phytoplankton exudation of 
low molecular weight substrates was the dominant 
process supplying dissolved organic matter to bac- 
teria. Instead, these delays are correctly simulated 
assuming that the major source of organic sub- 
strates used for bacterial growth consists in the 
release of macromolecular compounds by post 
mortem lysis of algal cells. (Author’s abstract) 
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DYNAMICS OF PELAGIC CILIATES IN EU- 
TROPHIC ESTUARINE WATERS: IMPOR- 
TANCE OF FUNCTIONAL GROUPS AMONG 
CILIATES AND RESPONSES TO BACTERIAL 
AND PHYTOPLANKTON PRODUCTION. 
Akademie der Wissenschaften der DDR, Berlin. 
Inst. fuer Geographie und Geooekologie. 

H. Arndt, G. Jost, and N. Wasmund. 

Ergebnisse der Limnologie ERLIA6, Vol. 34, p 
239-245, 1990. 3 fig, 19 ref. 


Descriptors: *Aquatic productivity, *Bacterial 
productivity, *Ecosystems, *Estuaries, *Eutroph- 
ication, *Food habits, *Phytoplankton, *Popula- 
tion dynamics, *Protozoa, Algal blooms, Aquatic 
bacteria, Baltic Sea, Darss-Zingst Estuary, Food 
chains, Mineralization, Nutrient transport, Season- 
al variation, Species composition. 


The planktonic ciliate community was investigated 
during field studies and enclosure experiments in 
the shallow eutrophic Darss-Zingst estuary (south- 
ern Baltic). The functional groups of ciliates were 
separated according to their main food items 
known from literature and from observations. In 
response to temporal changes in the production of 
bacteria and phytoplankton, changes in the compo- 
sition of the ciliate community appeared. Algivores 
dominated during the spring bloom and in early 
summer and early autumn, corresponding to the 
pulses of small phytoflagellates and green algae, 
respectively. Bactivorous ciliates were of the high- 
est importance during summer and autumn. Esti- 
mates of the feeding rates of functional groups 
revealed no significant impact of algivores but 
bactivores should be able to consume one third of 
annual bacterial production and can control bacte- 
rial production during certain periods. At high 
concentrations of ciliates, their density seemed to 
be regulated within the pelagic ciliate community 
itself by the impact of omnivores. Nutrient loading 
into enclosures during summer did not lead to 
considerable changes in ciliate community. The 
most important function of pelagic ciliates within 
the matter flux of this estuarine community seems 
to be the mineralization of bacterial production. 
(Author’s abstract) 
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VIRGINIA’S TANGIER ISLAND. 

Old Dominion Univ., Norfolk, VA. 
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CONSISTENCY PREVIEW: AN ANALYSIS OF 
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Alaska Univ., Fairbanks. 
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TRIBUTYLTIN AND INVERTEBRATES OF A 
SEAGRASS ECOSYSTEM: EXPOSURE AND 
RESPONSE OF DIFFERENT SPECIES. 

Cornell Univ., Ithaca, NY. Ecosystems Research 
Center. 
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ENVIRONMENTAL FACTORS AFFECTING 
BENTHIC INFAUNAL COMMUNITIES OF 
THE WESTERN ARABIAN GULF. 
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Marine Environmental Research MERSDW, Vol. 
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Species composition and abundances of benthic 
organisms >0.5 mm in size were determined in 
seagrass and sand/silt substrata along the Saudi 
Arabian Gulf coastline. Synoptic measurements 
were made of environmental and pollution-related 
parameters. Numbers of species and individuals 
were significantly greater in seagrass than in sand/ 
silt substrata, indicating that the finer grained sedi- 
ments of the seagrass areas support more diverse 
and abundant benthic communities. In both sea- 
grass and sand/silt, abundances of species and indi- 
viduals decrease significantly with increasing salin- 
ity, resulting in substantially reduced benthic com- 
munities in the Gulf of Salwah at the southern 
extent of the western Gulf where salinities average 
up to 56.5 ppt. In contrast, biomass of the total 
benthos in the sand/silt substratum increases sig- 
nificantly with salinity. All pollution-related pa- 
rameters tested indicated relatively low concentra- 
tions in sediments. The only significant relationship 
found with the benthos was an increase in numbers 
of individuals with sediment petroleum hydrocar- 
bons, resulting in significantly lower species diver- 
sities in areas of higher sediment petroleum. The 
most abundant organism in the area increases sig- 
nificantly with sediment petroleum hydrocarbons 
within the relatively low concentrations that do 
occur, indicating that this species is primarily re- 
sponsible for the observed relationship between 
petroleum hydrocarbons, numbers of individuals 
and species diversity. (Author’s abstract) 
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Museume National d’Histoire Naturelle, 
(France). Biologie des Invertebres Marins. 
G. Boucher, and J. Clavier. 
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Paris 


Granulometric parameters, benthic biomasses of 
living organic matter, and oxygen and nitrogen 
fluxes at the water-sediment interface were investi- 
gated on triplicate samples, or in dark experiments, 
at 12 stations in the lagoon in SW New Caledonia. 
Analysis of functional characteristics of 3 bottom 
types revealed significant differences in the benthic 
food-webs. Onshore muddy bottoms had the 
lowest respiration, related to the lowest adenotri- 
phosphate (ATP) pool and meiofauna density, in 
spite of high organic and pigment content. Near- 
reef white-sand bottoms were a sink for dissolved 
organic nitrogen (DON), exported no significant 


dissolved inorganic nitrogen (DIN), and supported 
the highest living biomass (ATP) via meiofauna 
and active microphytes. Intermediate grey-sand 
bottoms had the highest respiration, related to ma- 
crophyte cover and to a lesser extent to larger 
macrobenthos biomass, and were a source of nutri- 
ents for the water-column (DIN and DON). Parti- 
tioning of benthic biomass was investigated using 
non-linear multiple regression. Oxygen consump- 
tion was mainly related to ATP content, consid- 
ered as representative of microfauna and meio- 
fauna biomass, then to macrophyte biomass and to 
a lesser extent to macrofauna biomass. Pigment 
content did not improve the relationship. Deple- 
tion of inorganic nitrogen efflux, when compared 
to high respiration rates, increased from muddy 
bottoms to white-sand bottoms. Organic nitrogen 
(DON) exchanges were an order of magnitude 
greater than DIN exchanges indicating a consider- 
able nitrogen demand in the sediment. (Author’s 


abstract) 
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Salinity and current surveys in the Main Channel 
of the Fraser River estuary, British Columbia, 
show that a well-defined salt-wedge intrusion mi- 
grates along the channel. Bivariate statistical analy- 
ses reveal that when discharge is nearly constant, 
the position of the salt-wedge is controlled by tidal 
height. Multivariate analyses of data with large 
ranges in discharge and tidal height indicate that 
intrusion location is a function of both discharge 
and tides. Multiple regression models were derived 
to predict salt-wedge position from river discharge 
and tidal height, for combined high and low tides, 
and for high tides and low tides separately. The 
high-tide model is the most precise, followed by 
the combined and then the low-tide models. The 
lower precision for the combined and low-tide 
models is probably due to the difficulty in accu- 
rately locating the salt-wedge tip at low tide. An 
analysis of channel bathymetric surveys and dredg- 
ing records and application of the low-tide regres- 
sion model reveals that the low-tide position of the 
salt-wedge is responsible for channel shoaling near 
the river mouth at Sand Heads. Shoaling produces 
a navigation hazard and is linked to submarine 
slope failures. (Author’s abstract) 
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LUS EDULIS. 

Delta Inst. for Hydrobiological Research, Yerseke 
(Netherlands). 

For primary bibliographic entry see Field SB. 
W91-01819 


HYDROGRAPHIC SURVEYS AND SEDIMEN- 
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Metal contamination of estuarine sediments is an 
increasing problem in Florida, and elsewhere, as 
urbanization extends into previously undeveloped 
areas. Effective estuarine management practices 
require scientifically valid tools to assess the extent 
of estuarine contamination. Interpretation of an- 
thropogenic metal contributions has been ham- 
pered by the fact that natural metal concentrations 
in sediments vary by orders of magnitude in differ- 
ent sediments. Normalization of metal concentra- 
tions to a reference element, aluminum, appears to 
be a promising method for comparing estuarine 
sediment metal concentrations on a regional basis. 
The description is presented of an interpretive 
method based on the relationship between sedi- 
ment metals and aluminum, derived from statewide 
data on natural estuarine sediments in Florida. 
Examples from the Miami River and Biscayne Bay 
show how this method can be used to interpret 
metal concentrations. This interpretive tool pro- 
vides a simple method for evaluating sediment 
metal data and allows results of sediment chemical 
analyses to be used for a variety of environmental 
information needs including: (1) distinguishing nat- 
ural versus enriched metal concentrations in estua- 
rine sediments; (2) comparing metal concentrations 
within an estuary; (3) comparing results from dif- 
ferent estuaries; (4) tracking the spatial influence of 
a known pollution source; (5) monitoring temporal 
trends in metal concentrations; (6) examining o 
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for procedural or laboratory errors; and (7) as a 
screening tool to promote the cost-effective use of 
other tests (e.g., bioassay, elutriate). (Lantz-PTT) 
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MODELING OF WIND-INDUCED DESTRATI- 
FICATION IN CHESAPEAKE BAY. 

HydroQual, Inc., Mahwah, NJ. 

A. F. Blumberg, and D. M. Goodrich. 

Estuaries ESTUDO, Vol. 13, No. 3, p 236-249, 
September 1990. 12 fig, 5 tab, 31 ref. EPA Con- 
tract No. 68-03-3319. 


Descriptors: *Chesapeake Bay, *Destratification, 
*Estuaries, *Mixing, *Model studies, *Wind-driven 
currents, Bays, Oxygen, Salinity, Tides, Turbu- 
lence, Vertical distribution. 


It has been observed that storms in early fall can 
result in top to bottom mixing of the Chesapeake 
Bay. A three-dimensional, time dependent circula- 
tion model was used to examine this destratifica- 
tion process for September 1983, for which exten- 
sive current and hydrographic data are available. 
The model bay is forced at the surface by observed 
hourly winds, at the ocean boundary by observed 
hourly surface and bottom salinities and sea level 
fluctuations, and at the head by observed daily 
discharges for a 28-d period. A second-moment, 
turbulence-closure submodel, with no adjustments 
from previous applications to its requisite coeffi- 
cients, was used to calculate the vertical turbu- 
lence mixing coefficients. Comparisons with data 
inside the model domain indicate relative errors of 
7% to 14% for sea level, 7% to 35% for current, 
and 11% to 21% for salinity. The tidal portion of 
the spectrum is modeled better than the subtidal 
portion. The model is used to examine both the 
mechanisms of wind mixing and the temporal and 
spatial distribution of vertical mixing within the 
estuary. Wind-driven internal shear is shown to be 
a more effective mechanism of inducing destratifi- 
cation than turbulence generated at the surface. 
The model is also used to show that the vertical 
temperature inversion which occurs in the fall does 
not effect the timing of the destratification as much 
as its completeness. The distribution of mid-depth 
vertical mixing shows highly variable values in the 
mid-bay region, where wind induced mixing is 
dominant. This suggests that the source of oxygen 
to mid-bay bottom waters is similarly variable. 
Vertical turbulence mixing coefficients of .001 sq 
cm/s (background) to 1000 sq cm/s were needed 
to simulate the September period, indicating the 
need for time-variable mixing in models of dis- 
solved and suspended estuarine constituents. (Au- 
thor’s abstract) 

W91-01899 


ee nae METHOD OF MEASURING 
CURRENTS SHALLO 


W ESTUARINE 
WATERS. 
New Hampshire Univ., Durham. Jackson Estua- 
rine Lab. 
For primary bibliographic entry see Field 7B. 
W91-01900 
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Nonparametric tests for the presence of a trend in 
the time series of various salinity statistics were 
performed. Analysis of existing salinity time series 
from coastal Louisiana show that statistically sig- 
nificantly trends in mean salinity, salinity variance, 
and maximum salinity exist. These trends are of 
both signs, with no apparent large scale spatial 
pattern. Within individual estuaries, important 
trends have been identified; for example, increasing 
salinities within Bayou Lafourche. Linear estimates 
of the trend magnitudes suggest that the resultant 
changes in mean salinity, salinity variance, and 
maximum salinity have generally been small. The 
magnitudes of the predicted changes in mean salin- 
ity are generally small enough to be nondetrimen- 
tal to the adjacent marsh lands. In a few locations, 
trends in the salinity regime are large and major 
changes in marsh vegetation have been observed. 
Natural variability in these systems, principally due 
to Mississippi River runoff and local climatology, 
are high and may hide weak trends. Nevertheless, 
extensive coastal degradation and land loss have 
been documented over time periods of the same 
order as the data records. If this were caused by a 
trend in the salinity regime, the present analysis 
should have identified the trend. (Lantz-PTT) 
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Patterns in coastal wetland loss in the northern 
Gulf of Mexico were examined using aerial image- 
ry from 1955-56 and 1978. Five qualitative types of 
wetland changes are evident: (1) spoil-bank parallel 
pond formation, (2) pond formation with apparent 
random distribution for the smallest ponds, but 
very clumped distribution for larger ponds, (3) 
semi-, or complete impoundments resulting in open 
— formation, (4) cutting off of stream channels 
tream of where a spoil bank crosses a natural 
2 1, and (5) erosion at the land water interface. 
Only ponds < 20 ha formed and disappeared in the 
interval, and it is clear that wetland breakup, not 
erosion at the pond-lake edge, is the dominant 
form of wetland to open water conversion. Canals 
and their spoil banks are spatially related to wet- 
land-to-water conversion which is evident up to 2 
km away from those man-made features. The indi- 
rect impacts of canals and spoil banks vary region- 
ally, for example, with sediment compaction rates 
that increase with increasing sediment deposition. 
These results are consistent with the hypothesis 
that canals and spoil banks are a major factor 
driving wetland loss rates because they change 
wetland hydrology. (Author’s abstract) 
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A 16-month data set of phytoplankton assemblages 
and environmental parameters were studied in the 
lower James, York (-Pamunkey), and Rappahon- 
nock rivers using several exploratory statistical 
approaches. Based on species composition and 
river station relationships, three site groups were 
established and subsequently identified as predomi- 
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nantly tidal fresh, oligo-mesohaline, and mesoha- 
line sites. Phytoplankton assemblages within these 
rivers were influenced and subsequently augment- 
ed by the onset of the spring freshet which was 
different in 1986 and 1987. Five temporal assem- 
blages of phytoplankters were also identified and 
designed into seasonal groupings of spring 1986, 
summer-fall, summer-winter, fall-winter, and 
winter-spring 1987. Discriminant analysis 
(MANOVA) evaluations were made for water 
quality parameters to site and seasonal phytoplank- 
ton assemblages. Moving downstream along the 
oligohaline-mesohaline gradient, the nitrogen and 
phosphorous levels decreased and the phytoplank- 
ton composition was more similar at several corre- 
sponding site locations in the different rivers than 
at stations relatively close to each other in the 
same river. Within these data sets, approximately 
58% of the explained variance was associated with 
site (spatial) effects, 30% with temporal effects, 
and 12% with site-temporal interactions. A transi- 
tion from dominant bloom-producing freshwater 
diatoms to estuarine species occurs from the tidally 
influenced freshwater zone downstream. This 
change may be rapid as the decline of Skeletonema 
potamos, or gradual, as with Cyclotella striata and 
Cyclotella meneghiania. These are replaced down- 
stream by Skeletonema costatum, Cyclotella 
caspis, and Leptocylindrus minimus as dominant 
species. (Author’s abstract) 
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An examination was conducted of the diets of Gulf 
Killifish, Fundulus grandis Baird and Girard, col- 
lected monthly from March through July 1988 
with unbaited minnow traps during two sampling 
periods: (1) on flood tides before they reached the 
marsh surface, and (2) on ebb tides as they left the 
marsh. Thirty-five prey taxa, plant parts, and detri- 
tus were identified from the stomach contents of 
110 Gulf Killifish (mean SL = 55 mm, range = 
30-82 mm). Fiddler crabs, Uca_longisignalis 
Salmon and Atsaides; amphipods, mostly Coro- 
phium louisianum Shoemaker; tanaidaceans, Har- 
geria rapax (Harger); and hydrobiids, Littoridinops 
palustris Thompson, were their most important 
prey. Killifish diets differed both quantitatively 





and qualitatively relative to the habitat in which 
they were feeding. Fiddler crabs and polychaetes 
were consumed more frequently and in greater 
numbers in the intertidal zone, whereas more am- 
phipods were eaten by killifish feeding in subtidal 
and low intertidal areas. Gulf Killi consumed 
greater volume of food when they had access to 
the marsh surface than when they were confined to 
subtidal areas. (Author’s abstract 
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An investigation was conducted in the brackish 
marsh 


in Louisiana by examining 50 muskrat 
lodges each month from July 1984 to June 1985 
and tidal data over a 19 year period. Tide levels 
increased at a rate of 1.58 cm/yr during the 19-yr 
period prior to the study, and during the study, 
nest chambers in muskrat lodges were flooded on 
43 d. Seventy-seven captured litters averaged 2.2 
+/-0.3 young per litter. Older litters were less 
common than younger litters, but the number ma 
young per litter did not differ among 5-d 
classes, suggesting that mortality factors us . 
affected entire litters. The uency of tidal flood- 
ing prior to the opening of lodges each month was 
associated negatively with the number of litters 
and number of young per litter. If marsh subsid- 
ence and sea level rise continue, tidal flooding will 
become more prevalent and litter mortality will 
likely increase. (Author’s abstract) 
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Food habits were analyzed from two species of 
dolichopodid fly larvae through monthly collec- 
tions taken between June 1979 and May 1980. 
Larvae of Pelastonerurus abbreviatus Loew and 
Thinophilus frontalis Van Duzee, taken from a 
Juncus roemerianus Scheele dominated marsh, fed 
fsioneurs on oligochaetes and nematodes. Pe- 
ttoneurus abbreviatus, collected in a nearby 
ina cynosuroides (L.) Roth march, also fed on 
7 igochaetes but consumed more polychaetes than 
nematodes. By being predators and prey in turn, 
these larvae serve in the transfer of energy be- 
tween benthic, aquatic, and terrestrial components 
of the marsh system. (Author’s abstract) 
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British Columbia Univ., Vancouver. Dept. of 


tany. 

J. a M. H. Hu, Y. P. Yang, and X. Lu. 
Journal of Experimental Marine Biology and Ecol- 
ogy JEMBAM, Vol. 140, No. 1/2, p 79-87, July 
31, 1990. 4 fig, 38 ref. 


Descriptors: *China, *Limiting nutrients, *Ni- 
trates, *Phosphorus, *Phytoplankton, *Primary 
productivity, Coastal areas. 


Mesocosm experiments conducted off the southern 
coast of mainland China indicate that phytoplank- 


ton growth is limited by phosphorus, rather than 
nitrogen. In April, when natural seawater was 
enclosed in mesocosms, phosphorus always 
reached undetectable concentrations several days 
before inorganic nitrogen. This was not surprising 
since the initial N:P (by atoms) in the seawater at 
the start of the experiment was aproximately 80:1, 
indicating about a five-fold excess nitrogen over 
er ge Bioassay experiments also indicated P- 

ited phytoplankton growth for seawater in 
Xiamen Bay. Several other estuaries along the 
— of China have N:P ratios ranging from 30:1 

to greater than 80:1. The large rivers of China 
have high nutrient loads with nitrogen in great 
excess over — (e.g., N:P up to 150:1). As 
a consequence of these large riverine inputs, vast 
areas along the coast of are P-limited for 
lave d= rimary production. (Author’s abstract) 
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Fish communities and other ecological variables 
were sampled for 6 mo (May to October) in suc- 
cessive years (1979, 1980) at vegetated and non- 
vegetated areas in 2 distinctively different littoral 
zones (an open bay and a protected cove) of mid- 
salinity Chesapeake Bay. te abundance, biomass 
and species richness were higher in vegetated areas 
at both sites, and were significantly correlated with 
macrophyte biomass. Diel patterns of fish abun- 
dance varied, but highest catches generally oc- 
curred at dusk or at night. At one sampling site, 
fish assemblages were dominated by smaller indi- 
viduals in the vegetated area, suggesting an attrac- 
tion of juveniles to macrophyte or food or 
refuge from predation. Larger piscivorous fish, 
which were also caught in greater numbers in 
vegetated areas, may have been attracted there by 
higher densities of onde fish. At the cove site, the 
biomass of Paleomonetes sp. was comparable to 
that of the fish community towards the end of the 
plant growing season. Benthic infauna were also 
more abundant in eee areas at both sites, and 
stomach analyses indicated these organisms to be 
the dominant food resources for common fishes. 
Diets were generally non-selective in non-vegetat- 
ed areas while ly selective for epiphytic fauna 
in macrophyte beds. Fish stomachs were also sig- 
nificantly fuller in vegetated areas, indicating gen- 
erally greater feeding success. Fish production 
varied among major species but was higher overall 
at vegetated areas, following the seasonal patterns 
of primary production. Most of the differences in 
fish production between areas were attributable to 
higher instantaneous growth rates rather than 
higher biomass. It — that the greater abun- 
dance and species ric! of fish assemblages in 
vegetated areas of this region of the Chesapeake 
Bay resulted from the attractiveness of these habi- 
tats as rich sources of preferred foods. (Author’s 
abstract) 
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Crab larvae were collected from a platform 
moored in the mouth of a mangrove tidal creek in 
the Gulf of Nicoya on the Pacific coast of Costa 
Rica, Central America. Eight observation periods 
encompassed both spring and neap tides and cov- 
ered all seasons of the year. During each observa- 
tion period, samples were collected every 2 h over 
5 consecutive tidal cycles. Samples were collected 
from a depth of 1 m with a gasoline-powered 
impellar pump; total volume of each sample was 10 
to 12 cu meters cubed. The gross taxonomic com- 
position of the observed larval assemblage was 
similar to that seen in temperate estuaries along the 
Atlantic coast of North America. Larvae of Uca 
spp., Grapsidae, Xanthidae and commensal crabs 
such as Pinnotheres spp. were the most common 
forms in excess of 1000 larvae per cu meters. In 
contrast to temperate estuaries, spawning occurred 
year-round, but individual taxa showed distinct 
seasonality. As in temperate estuaries, spawning in 
the tidal creek was also influenced by lunar cycles 
and larvae of several taxa showed tidally rhythmic 
changes in abundance. Zoea I of Uca spp., me ve 
dae, Xanthidae, Pinnotheres spp. and Petrolisthes 
spp. were significantly more abundant during ebb 
tides suggesting that these larvae were spawned in 
the creek and exported to the open Gulf. Ad- 
vanced zoea and megolopae appeared to take ad- 
vantage of nocturnal flood tides to be recruited 
back into the estuary. Export of early stages did 
not occurr in all taxa. Abundance of early zoeal 
stages of Pinnixa spp. was not affected by tidal 
phase suggesting that early stages were not export- 
ed from the tidal creek. (Author’s abstract) 
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NATURAL ABUNDANCE OF 15N IN PARTIC- 
ULATE NITROGEN AND ZOOPLANKTON IN 
THE CHESAPEAKE BAY. 

Harvard Univ., Cambridge, MA. Museum of Com- 
parative Zoology. 

J. P. Montoya, S. G. Horrigan, and J. J. 

McCarthy. 

Marine Ecology Progress Series MESEDT, Vol. 
65, No. 1, p 35-61, July 19, 1990. 7 fig, 13 tab, 36 
ref. NSF grants OCE-82-14932 and OCE-86-14199. 


Descriptors: *Chesapeake Bay, *Estuaries, *Estua- 
rine environment, *Nitrogen, *Zooplankton, Inor- 
ganic nitrogen, Particulate nitrogen, Phytoplank- 
ton, Seasonal variation, Trophic level. 


Samples of dissolved inorganic nitrogen (DIN), 
particulate nitrogen (PN), and several species of 
zooplankton were collected at a series of stations in 
the main channel of the Chesapeake Bay, during 
cruises in spring and fall 1984. The spatial and 
temporal variation in the natural abundance of N15 
(delta N15) in each of these pools, in combination 
with measurements of the concentrations of DIN, 
PN, plant pigments, and the rates of biologically- 
mediated transformations of nitrogen, provide a 
number of insights into the dynamics of the nitro- 
gen cycle in the Chesapeake Bay. The overall 
gradient of DIN concentrations along the axis of 
the Bay appears to be less important than local 
processes in determining the distribution of N15 in 
PN. The relationship between delta N15 of PN and 
delta N15 of dissolved pools indicated that phyto- 
plankton uptake was the dominant process acting 
on DIN in Spring, but that microbially-mediated 
transformations o ay mg dominated in the fall. 

During both seasons, delta N15 of particulate and 
dissolved pools suggested that phytoplankton con- 

sume both NO3(-) and NH4+ roughly in propor- 
tion to concentration. The delta N15 of the zoo- 
plankton species sampled generally increased with 
trophic level. The spatial variability of delta N15 
of all 3 trophic levels (PN, copepods, and cteno- 
phores) was greater in spring than in all, suggesting 
that phytoplankton and zooplankton have a greater 
direct influence on the estuarine nitrogen cycle 
during spring. A comparison of the 2 transects 
conducted on each cruise demonstrates that delta 
015 nitrogen of the PN and A. tonsa, but not that 
of M. Leidyi, can change markedly on a time scale 
of roughly a week. Such changes clearly indicate 
that repeated sampling may be essential in studies 
of the natural abundance of N15 in dynamic plank- 

tonic systems such as that in the Chesapeake Bay. 

(Author’s abstract) 





Field 2—WATER CYCLE 


Group 2L—Estuaries 


W91-01928 


PELAGIC METABOLISM IN EUTROPHIC 
WATERS DURING A LATE SUMMER 
PERIOD. 

Copenhagen Univ., Hilleroed (Denmark). Det 
Ferskvands-Biologiske Lab. 

K. Sand-Jensen, L. M. Jensen, S. Marcher, and M. 
Hansen. 

Marine Ecology Progress Series MESEDT, Vol. 
65, No. 1, p 63-72, July 19, 1990. 2 fig, 5 tab, 49 ref. 


Descriptors: *Bacteria, *Denmark, *Eutrophic 
fjords, *Fjords, *Phytoplankton, *Primary produc- 
tivity, Biomass, Eutrophication, Metabolism, Or- 
ganic matter, Respiration. 


Phytoplankton and bacterial biomass were meas- 
ured at weekly intervals during summer in water 
samples from 2 sites in the shallow, eutrophic 
Roskilde Fjord, Denmark. In addition O2-uptake 
on unfiltered water and size fractions < 100 mi- 
crometers and < 1 micrometers was measured. 
Phytoplankton gross production in the water 
column was 6.2 g O2/sq m/d at Stn 1 and was 
balanced by pelagic community respiration and 
sediment respiration. Phytoplankton gross respira- 
tion was temporarily exceeded by pelagic commu- 
nity respiration plus sediment respiration at Stn 2 
where there is additional production by littoral 
plant communities. Phytoplankton and bacteria to- 
gether accounted for 72 to 85% of community 
respiration (Rc) and zooplankton for the remain- 
der. Phytoplankton respired a large proportion (ca 
30%) of their gross production and were apparent- 
ly mainly grazed by benthic suspension feeders. 
Phytoplankton dominated pelagic respiration (50% 
of Rc) at Stn 1, which has the most phytoplankton, 
while bacteria dominated (44% of Rc) at Stn 2. 
The relatively larger respiratory activity of bacte- 
ria at Stn 2 is ascribed to an additional supply of 
organic matter from littoral plant communities and 
frequent sediment suspension. The importance of 
bacteria in the pelagic food web was supported by 
other findings. Bacterial biomass approached phy- 
toplankton carbon biomass at Stn 2 and bacterial 
net production and respiration were linearly relat- 
ed in the bacterial size-fraction (<1 micrometer) 
with a bacterial growth yield of 47%. It is argued 
that the conversion factors applied to calculate 
bacterial net production and the mean growth 
yield attained are reasonable values considering the 
other measurements of pelagic carbon pools and 
processes. (Author’s abstract) 

W91-01929 


DIEL VARIATIONS IN PHOTOSYNTHETIC 
ACTIVITY OF SUMMER PHYTOPLANKTON 
IN LINDASPOLLENE, WESTERN NORWAY. 
Norsk Inst. for Vannforskning, Oslo. 

S. R. Erga, and H. R. Skjoldal. 

Marine Ecology Progress Series MESEDT, Vol. 
65, No. 1, p 73-85, July 19, 1990. 9 fig, 2 tab, 90 ref. 
Norwegian Marine Pollution Research and Moni- 
toring Program. 


Descriptors: *Diurnal variation, *Fjords, 
*Norway, *Photosynthesis, *Phytoplankton, Cor- 
relation analysis, Depth, Light, Lindaspollene, Nu- 
trients, Primary productivity. 


Diel patterns in photosynthesis of natural phyto- 
plankton were studied during a 5 d period during 
midsummer in Lindaspollene, a land-locked fjord 
of western Norway. Samples were taken from 
depths of 0.5, 5, 10 and 21 m at 3 to 4 h intervals. 
The natural light:dark cycle was 19:5 h. The coc- 
colithophorid Emiliania huxleyi and ultraplankton 
(<5 micrometer) flagellates were predominant in 
the upper 10 m, while diatoms and silicoflagellates 
were predominant at 21 m. No clear diel pattern 
was seen in the variations of chlorophyll a and cell 
numbers. The photosynthesis vs. light relationship 
(P-I) was studied at 0.5 and 10 m, and the param- 
eters PBmax (specific production rate at optimal 
light intensity) alpha B (initial slope of the light 
saturation curve) and Ik (irradiance at which the 
prolongation of the initial and horizontal parts of 
the parts of the photosynthesis curve intersect) 
showed pronounced diel rhythms. Maximum and 
minimum values of alpha B and PBmax differed by 


a factor of 3 to 4 and occurred in the morning and 
evening periods, respectively. These parameters 
were linearly correlated at both 0.5 and 10 m, 
indicating a phased diel periodicity. Ik showed a 
clear diel variation at 0.5 m with minimum values 
at night, whereas no persistant diel rhythm could 
be seen at 10 m. PB max and Ik were correlated at 
0.5 m but not at 10 m, while Ik and alpha B were 
weakly correlated at both 0.5 and 10 m. In vivo 
florescence per unit chlorophyll a showed a diel 
variation pattern that was the opposite to that of 
PBmax and alpha B. The results indicate that an 
endogenous rhythm is regulating the diel oscilla- 
tions in photosynthesis. This endogenous mecha- 
nism is possibly entrained by environmental signals 
such as cycles in nutrient availability and light 
conditions. (Author’s abstract) 

W91-01930 


INCORPORATION OF THYMIDINE, ADE- 
NINE AND LEUCINE INTO NATURAL BAC- 
TERIAL ASSEMBLAGES, 

Vandkvalitetsinstitutet, Hoersholm (Denmark). 

B. Riemann, R. T. Bell, and N. O. G. Jorgensen. 
Marine Ecology Progress Series MESEDT, Vol. 
65, No. 1, p 87-94, July 19, 1990. 2 fig, 3 tab, 51 ref. 
Carlsburg Foundation grant 87-0358/40 and 
Danish National Science Research Council grant 
41-0003. 


Descriptors: *Adenine, *Amino acids, *Bacterial 
physiology, *Deoxyribonucleic acid, *Leucine, 
*Primary production, *Thymidine, Culture tech- 
niques, Growth rates, Incorporation rates. 


Incorporation of H3-thymidine and H3-adenine 
into DNA and H3-leucine into protein were meas- 
ured in diluted batch cultures of natural asssemb- 
lages of coastal marine and freshwater bacteria. 
Incorporation rates of DNA and protein synthesis 
were compared with changes in bacterial DNA 
and carbon pools. Incorporation rates of all three 
substances peaked before maximum cell densities 
were reached. H3-leucine incorporation was some- 
what higher than both H3-thymidine and H3-aden- 
ineincorporation during early exponential and sta- 
tionary growth periods. The molar ratio of incor- 
porated H-3-adenine and H3-thymidine was 1:1 in 
freshwater and 3:1 in seawater cultures, and the 
cellular DNA content ranged from 2 to 4 fg per 
cell, corresponding to an average of 5.5% of cell 
carbon. DNA contents predicted from incorpora- 
tion rates of adenine were 66 to 86% and of 
thymidine 28 to 77% of the measured DNA con- 
tent. Conversion factors to derive bacterial cell 
numbers were 0.85 to 1.75 times 10 to the 18th 
power cells per mol thymidine incorporated and 
0.47 to 0.92 times 10 to the 18th power cells per 
mol adenine incorporated. Carbon production pre- 
dicted from incorporation rates of H3-thymidine, 
H3-adenine or H3-leucine differed by at most 31% 
from measured carbon production, suggesting that 
all three methods were applicable to determine 
growth rates and carbon production in the batch 
cultures. (Author’s abstract) 

W91-01931 


UNUSUAL MARINE ECOSYSTEM IN THE 
FLOODED CRATER OF USHISHER VOLCA- 
NO. 


Akademiya Nauk SSSR, Vladivostok. Inst. Biolo- 
gii Morya. 

A. V. Zhirmunsky, and V. G. Tarasov. 

Marine Ecology Progress Series MESEDT, Vol. 
65, No. 1, p 95-102, July 19, 1990. 9 fig, 22 ref. 


Descriptors: *Heavy metals, *Marine biology, 
*Sulfur compounds, *Volcanoes, Algae, Bacteria, 
Chemical properties, Macroinvertebrates, Photo- 
synthesis, Physiology, Usishe volcano. 


A marine ecosystem in Kraternaya Bight (Yankich 
Island, Kurile Islands) which has arisen and is 
functioning under the influence of gaso-hydrother- 
mal vents of the Ushisher volcano was studied. 
The concentrations of reduced sulfur compounds 
and a number of metals in the vents are 2 to 3 
orders of magnitude higher than in seawater 
around the island. Together with the photosynthe- 
sis of algae, chemosynthetic bacteria play an essen- 
tial part in primary production. Extreme chemical 
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conditions in the outlets of vents have left a mark 
on the composition of communities and in peculiar- 
ities of certain species. Organisms (some of the 
dominant species) which have colonized Krater- 
naya Bight have changed in morphology and 
adapted to extreme conditions. They have essen- 
tially changed some of their biochemical charac- 
teristics: they have a high content of the cytoch- 
rom P-450, 5-aminolevulinate synthetase and high 
rate of the level oxidizing in the microsomal 
system. Concentrations of some metals are so high 
that ecosystems of Kraternaya Bight can be con- 
sidered as a model of sea territory with a high 
degree of industrial pollution. At the request of the 
Institute of Marine Biology, a biological preserve 
in Kraternya Bight has been established. (Fleish- 
man-PTT) 

W91-01932 


MUD BALANCE FOR’ BELGIAN-DUTCH 
COASTAL WATERS BETWEEN 1969 AND 1986. 
Rijkswaterstaat, Rijswijk (Netherlands). North Sea 
Directorate. 

For primary bibliographic entry see Field 2J. 
W91-01934 


DENITRIFICATION AND NITROUS OXIDE IN 
THE NORTH SEA. 

Plymouth Marine Lab. (England). 

For primary bibliographic entry see Field 5B. 
W91-01935 


WINTER DISTRIBUTION OF NUTRIENTS IN 
THE SOUTHERN BIGHT OF THE NORTH 
SEA (1961-1978) AND IN ESTUARIES OF THE 
SCHELDT AND THE RHINE/MUESE. 
Nederlands Inst. voor Onderzoek der Zee, Texel. 
A. J. Van Bennekom, and F. J. Wetsteijn. 
Netherlands Journal of Sea Research NJSRBA, 
Vol. 25, No. 1/2, p 75-87, May 1990. 14 fig, 2 tab, 
36 ref. 


Descriptors: *Nitrates, *North Sea, *Nutrient con- 
centrations, *Phosphates, *Rhine/Meuse Estuary, 
*Scheldt Estuary, Phytoplankton, Seasonal distri- 
bution, Silica, Tracers, Wind-driven currents. 


The winter distribution of nutrients in the eastern 
part of the Southern Bight is influenced by phyto- 
plankton growth, always in February, sometimes 
in January. The Scheldt river has higher nutrient 
concentrations than the rivers Rhine and Seine. 
The waters of the Scheldt river plume are distin- 
guished from those of the Seine and the Rhine/ 
Meuse using disolved silica as a tracer. The exten- 
sion of the Scheldt river plume was related to wind 
direction. The increase of inorganic nutrients from 
January 1961 to January 1978 in the northern part 
of the Southern Bight was related to the nutrient 
increase in the river Rhine. The increase in the 
Strait of Dover was related to discharges from the 
river Seine and the English coast. Only data out- 
side the Scheldt river plume were selected for 
comparison. An increase of nutrient concentrations 
was measurable over the entire salinity range and 
was largest for phosphate (up to 3 times at low 
salinities), less for nitrate (about 1.5 times for all 
salinities) and hardly noticeable for silicic acid. 
Nitrate extrapolation to low salinity agreed with 
upstream river values, but phosphate extrapolation 
gave higher concentrations, probably due to dis- 
charges of phosphogypsum in estuaries. (Author’s 
abstract) 

W91-01936 


PHYTOPLANKTON BIOMASS AND POTEN- 
TIAL NUTRIENT LIMITATION OF PHYTO- 
PLANKTON DEVELOPMENT IN THE SOUTH- 
EASTERN NORTH SEA IN SPRING 1985 AND 
1986. 

Biologische Anstalt Helgoland (Germany, F.R.) 
E. Bauerfeind, W. Hickel, U. Niermann, and H. V. 
Westernhagen. 

Netherlands Journal of Sea Research NJSRBA, 
a aa No. 1/2, p 131-142, May 1990. 3 fig, 1 tab, 

ref. 





Descriptors: *Coastal waters, *Diatoms, *Limiting 
nutrients, *North Sea, *Phytoplankton, Biomass, 
Carbon, Nitrogen, Phosphates, Silicates. 


The vernal phytoplankton bloom was observed 
during cruises to the southeastern part of the 
North Sea in 1985 and 1986. Maximum phyto- 
plankton biomass expressed as phytoplankton 
carbon was similar in both years. In 1985 the 
bloom was located in the less saline coastal water 
close to the North Frisian coast. Phytoplankton 
was dominated by Coscinodiscus concinnus and 
Thalassiosira nordenskioldii. In 1986, highest e- 
toplankton biomass was observed northwest of the 
island of Sylt, where Thalassiosira nordenskioldii 
was the dominant phytoplankton species. Within 
areas of high phytoplankton standing stock, con- 
centrations of the inorganic dissolved nutrients 
phosphate and silicate had dropped to nearly unde- 
tectable concentrations, whereas both in 1985 and 
1986 the water was still rich in organic nitrogen. 
This, as well as the high ratios of DIN:PO4 and 
DIN:Si(OH)4 (> 50) point to phosphate and sili- 
cate as potential limiting nutrients during the 
spring phytoplankton bloom. The ratios of total 
nitrogen (TN) to total phosphorous (TP) (> 30) 
indicate also that phosphorous might then be in 
short supply. Phosphate and silicate have to be 
considered as potentiatly limiting nutrients during 
the vernal plankton bloom in the coastal waters of 
the southeastern North Sea, with nitrogen being 
present in surplus at that time of year. However, in 
the more offshore areas nitrogen may be consid- 
ered the potentially limiting element at the same 
time. (Author’s abstract) 

W91-01937 


PRIMARY PRODUCTION AND NITROGEN 
ASSIMILATION IN THE NORTH SEA 
DURING JULY 1987. 

Plymouth Marine Lab. (England). 

N. J. P. Owens, E. M. S. Woodward, J. Aiken, I. 
E. Bellan, and A. P. Rees. 

Netherlands Journal of Sea Research NJSRBA, 
- 25, No. 1/2, p 143-154, May 1990. 7 fig, 30 
ref. 


Descriptors: *Coastal waters, *Denitrification, 
*Nitrogen, *North Sea, *Primary production, Am- 
monium, Carbon, Chlorophyll, Nutrient concen- 
trations, Phytoplankton. 


Surface water inorganic nutrient concentrations 
and concomitant rates of primary production (C- 
14) and nitrogen assimilation (N-15) were meas- 
ured in the North Sea in July 1987. Primary pro- 
duction was investigated using size fractionation 
techniques. Three vertical profiles of primary pro- 
duction and nitrogen assimilation were also investi- 
gated. Much of the North Sea exhibed thermal 
stratification. Surface nutrient concentrations were 
low and chlorophyll concentrations typically <1 
mg per meter cubed. More than 75% of the pri- 
mary production was attributable to cells <5 mi- 
crometers in diameter. Ammonium assimilation ac- 
counted for most of the nitrogen assimilation. The 
water column was vertically well mixed in the 
coastal zones. Here, inorganic nitrogen concentra- 
tions were high with chlorophyll concentrations 
up to 10 per mg cubed, and organisms >5 microm- 
eters in diameter accounted for most of the pri- 
mary production. As in offshore regions, ammoni- 
um accounted for the major part of the nitrogen 
assimilated. A 115 km section obtained using an 
undulating oceanographic recorder showed that in 
certain regions of the North Sea physical features 
acted to increase the dependence of the phyto- 
plankton on nitrate. (Author’s abstract) 

W91-01938 


CHANGES IN SPATIAL DISTRIBUTION OF 
PRIMARY PRODUCTION, PHOTOSYNTHET- 
IC PIGMENTS AND PHYTOPLANKTON SPE- 
CIES COMPOSITION DURING TWO SUR- 
VEYS IN THE GERMAN BIGHT. 
Rijkswaserstaat, The Hague (Netherlands). Div. of 
Tidal Waters. 

F. Colijn, L. Villerius, M. Rademaker, K. D. 
Hammer, and K. Eberlein. 

Netherlands Journal of Sea Research NJSRBA, 
Vol. 25, No. 1/2, p 155-164, May 1990. 11 fig, 2 


WATER SUPPLY AUGMENTATION AND CONSERVATION—Field 3 


tab, 33 ref. 


Descriptors: *Chlorophyll, *North Sea, *Phyto- ° 


plankton, *Pigments, *Primary production, Dia- 
toms, Flagellates, German Bight, Nutrients, Spatial 
distribution, Species composition. 


A grid of 61 stations was sampled twice in the 
German Bight. At all stations dissolved nutrients 
(Si, P, N), fluorescence, temperature and salinity 
were measured along the vertical at surface, 5 m, 
10 m, and 10 m intervals to the bottom. At selected 
stations, photosynthetic rates were measured with 
C-14 method (both surveys) and pigment with a 
HPLC method (first survey). Phytoplankton spe- 
cies composition was dominated by small diatoms, 
mainly Leptocylindrus minimus, flagellates, both 
dinoflagellates and choanoflagellates and near 
shore blooms of Phaeocystis pouchetii. Primary 
production and chlorophyll-a showed a linear cor- 
relation (r=0.90, n=23). Primary production 
showed highest rates along the North and East 
Frisian islands, where phytoplankton was dominat- 
ed by Phaeocystis and Leptocylindrus. These 
coastal stations were completely mixed whereas a 
large part already showed stratification due to 
salinity and temperature. Thermocline and pycno- 
cline were at about 10 m depth. No differences in 
oxygen content of surface or bottom waters were 
observed. Silicate and phosphate concentrations 
were very low whereas nitrogen still showed very 
high concentrations. Low hypolimnetic oxygen 
concentrations are only possible when transport of 
primary produced organic matter is transported to 
stratified regions later in summer. Rapid growth of 
blooms was observed within a weeks period. More 
Pp production measurements in the German 
Bight should be done to allow for budget calcula- 
tions of oxygen consumption below the thermo- 
cline. (Author’s abstract) 

W91-01939 


CHANGES IN SUBLITTORAL ZOOBENTHOS 
IN THE GERMAN BIGHT WITH REGARD TO 
EUTROPHICATION. 

Alfred-Wegener-Inst. fuer — und Meeresfors- 
chung, Bremerhaven (Germany, F.R.). 

For primary bibliographic entry fon Field 5C. 
W91-01940 


CONCENTRATIONS OF ORGANOCHLORINE 
THE HERMIT CRAB 


COMPOUNDS IN PA- 
GURUS BERNHARDUS FROM THE GERMAN 
BIGHT, DECEMBER 1988 - MAY 1989. 
Hamburg Univ. (Germany, F.R.). Inst. fuer Bio- 
chemie und Leb telschemie 


For primary bibliographic entry see Field 5B. 
W91-01941 





SUPPLY AND DEPOSITION OF SEDIMENT 
ALONG THE NORTH BANK OF HANGZHOU 
BAY, CHINA. 

East China Normal — Shanghai. Inst. of Estua- 
rine and Coastal Research. 


For primary bibliographic entry see Field 2J. 
W91-01942 


EFFECT OF HEAVY METALS ON BAY SCAL- 


jURES. 
National Marine Fisheries Service, Milford, CT. 
Milford Lab. 
For primary bibliographic entry see Field 5C. 
W91-01973 


SIMULATION MODEL OF WATER DEPTH IN 
MANGROVE BASIN FORESTS. 

Collier Mosquito Control District, Naples, FL. 
S. A. Ritchie. 

Journal of the American Mosquito Control Asso- 
ciation JAMAET, Vol. 6, No. 2, p 213-222, June 
1990. 6 fig, 1 tab, 10 ref. 


Descriptors: *Computer models, 
models, *Mangrove swamps, *Model studies, 
*Simulation, *Water depth, *Wetlands, Calibra- 
tions, i ont Hydrologic data, Mosqui- 
toes, Rainfall 


*Hydrologic 


Saline Water Conversion—Group 3A 


The ability to understand and predict short and 
long-term mosquito abundance is a key to effective 
control of Aedes taeniorhynchus (Wiedemann), the 
black salt marsh mosquito. To help satisfy these 
goals, a hydrological model simulating the water 
depth within mangrove basin forests was con- 
structed and validated. Rainfall, water table, water 
depth and tide data collected from a red mangrove 
basin forest on Marco Island, FL, was used to 
estimate model parameters. These included the 
basin spillover height, evapotranspiration-infiltra- 
tion rate and the functional relationship of water 
depth change to rainfall, tide and basin spillover. 
The model was constructed with LOTUS 123 and 
calibrated from staff gauge water depth records. 
The model proved accurate and adaptable. Water 
depths from the model and staff gauge were highly 
correlated (r = 0.98). Data from an adjacent black 
mangrove forest featuring complex wet-dry cy- 
cling were used to modify the model. After cali- 
bration, the model provided an accurate record of 
water depths at the site (r = 0.89). This model will 
provide water depths used in a model of Aedes 
taeniorhynchus population dynamics. (Author’s ab- 


stract) 
W91-01989 


MASS-BALANCE OF METALS AND IDENTIFI- 
CATION OF THEIR SOURCES IN BOTH 
RIVER AND FALLOUT FLUXES NEAR 
GDANSK BAY, BALTIC SEA. 

Akademia Medyczna, Gdansk (Poland). Dept. of 
Analytical Chemistry. 

For primary bibliographic entry see Field 5B. 
W91-02007 


RECENT TAXONOMIC DISCOVERIES CON- 
CERNING THE MUSSEL MYTILUS: IMPLICA- 
TIONS FOR BIOMONITORING. 

Memorial Univ. of Newfoundland, St. John’s. 
Dept. of Earth Sciences. 

For primary bibliographic entry see Field 5A. 
W91-02030 


3. WATER SUPPLY 
AUGMENTATION 
AND CONSERVATION 


3A. Saline Water Conversion 


RECOVERY OF MINERAL SALTS AND POTA- 
BLE WATER FROM DESALTING PLANT EF- 
FLUENTS BY EVAPORATION: PART I, EVAL- 
UATION OF THE PHYSICAL PROPERTIES 
OF HIGHLY CONCENTRATED B 

University of Petroleum and Minerals, Dhahran 
(Saudi Arabia). Dept. of Chemical Engineering. 
H. K. Abdel-Aal, K. M. Ba-Lubaid, D. K. Al- 
Harbi, and A. A. Shaikh. 

Separation Science and Technology SSTEDS, 
Vol. 25, No. 3, p 309-321, 1990. 7 fig, 2 tab, 10 ref. 


Descriptors: ‘*Brines, *Desalination wastes, 
*Drinking water, *Evaporation, *Reclaimed 
water, Flash evaporation, Industrial plants, Magne- 
sium chloride, Sodium chloride, Solubility, Specif- 
ic gravity. 


The recovery of a salt (in particular, magnesium 
chloride) from rejected brines of desalination 
plants through the simulation of a modified Multis- 
tage Flash (MSF) evaporation system was studied. 
Such a proposal is attractive for countries highly 
dependent on water desalination. Saudi Arabia and 
other Arab Gulf states are good examples. A basic 
assumption underlying this study (both Part I and 
Part II) is that desalination effluents contain only 
the two most abundant salts in seawater: sodium 
and magnesium chlorides. An equilibrium relation- 
ship describing the solubility of sodium chloride in 
aqueous solutions of magnesium chloride is devel- 
oped. This generalized correlation is based on the 
solubility data available in the literature. The cor- 
relation is valid for the temperature range 15-200 C 
and for a concentration of magnesium chloride up 
to 30 g/100 g saturated solution. Calculations of 
the specific gravity and viscosity of highly concen- 





Field 3—WATER SUPPLY AUGMENTATION AND CONSERVATION 


Group 3A—Saline Water Conversion 


trated brines are presented and then compared 
with experimental data. It is concluded that the 
solubility correlation is valid for predicting the 
solubility of sodium chloride in aqueous magnesi- 
um chloride solution for the indicated temperature 
and concentration ranges. An average deviation of 
less than 8% was calculated, except for a few 
points which probably had inherent experimental 
errors. For these specific points, the deviation was 
extremely high. (Agostine-PTT) 

W91-01757 


CHARACTERIZATION OF DESALTING CON- 
TES 


CENTRATES. 

Rostek Services, Inc., Fort Myers, FL. 

I. C. Watson. 

Desalination DSLNAH, Vol. 78, No. 1, p 5-9, July 
1990. 3 tab. 
Descriptors: *Membrane 
processes, *Reverse osmosis, *Waste characteris- 
tics, *Waste disposal, Chemical analysis, Desalina- 
tion, Estimating, Florida, Heavy metals, Organic 
compounds. 


*Desalination wastes, 


With the recent rapid growth of desalting applica- 
tions in Florida, the subject of desalting concen- 
trate disposal has assumed a significant role. In 
order that the designer may realistically project 
expected concentrate characteristics, it is necessary 
to examine the various membrane processes in- 
volved. Typical compositions of concentrates pro- 
duced from brackish water reverse osmosis, mem- 
brane softening and electrodialysis reversal meth- 
ods are detailed. Use of the seawater reverse osmo- 
sis method may also be used in the future, due to 
its simple method of disposing concentrate by dis- 
charging it back into the sea. Desalting plant con- 
centrate characteristics may be predicted with rea- 
sonable accuracy in the absence of actual test data. 
While software developed by the membrane manu- 
facturers will predict the major ionic species, most 
of those components examined by the Florida 
Depart of Environmental Regulation will have to 
be derived in theory. Several rules of thumb are 
given for the estimation of heavy metals, organics, 
and hydrogen sulfide, and for calculating the con- 
centration factor. (VerNooy-PTT) 

W91-01976 


HISTORIC DEVELOPMENT OF THE CON- 
CENTRATE REGULATIONS. 

Stone and Webster Engineering Corp., Fort Lau- 
derdale, FL. 

For primary bibliographic entry see Field 5G. 
W91-01977 


CURRENT REGULATORY CONCERNS RE- 
LATED TO THE DISPOSAL OF RO CONCEN- 
TRATES IN FLORIDA. 

Florida State Dept. of Environmental Regulation, 
Tallahassee. 

For primary bibliographic entry see Field 5G. 
W91-01978 


SURFACE WATER DISCHARGE OF REVERSE 
OSMOSIS CONCENTRATES. 

Post, Buckley, Schuh and Jernigan, Inc., Orlando, 
FL. 


For primary bibliographic entry see Field SE. 
W91-01979 


DISPOSAL OF CONCENTRATE FROM 
BRACKISH WATER DESALTING PLANTS BY 
USE OF DEEP INJECTION WELLS. 

For primary bibliographic entry see Field SE. 
W91-01980 


IRRIGATION WITH MEMBRANE PLANT 
CONCENTRATE: FORT MYERS CASE STUDY. 
Boyle Engineering Corp., Fort Myers, FL. 

For primary bibliographic entry see Field 3C. 
W91-01981 


USE OF SOLAR PONDS IN THE DISPOSAL 
OF DESALTING CONCENTRATE. 


California State Dept. of Water Resources, Fresno. 
Special Investigations Branch. 

For primary bibliographic entry see Field 5E. 
W91-01982 


DISPOSAL OF CONCENTRATES FROM 
BRACKISH WATER DESALTING PLANTS BY 
MEANS OF EVAPORATION TECHNOLOGY. 
Bechtel National, Inc., Washington, DC. 

For primary bibliographic entry see Field SE. 
W91-01983 


RECLAIMING REVERSE OSMOSIS BLOW- 
DOWN WITH ELECTRODIALYSIS REVER- 
SAL. 

Tonics, Inc., Watertown, MA. 

For primary bibliographic entry see Field SD. 
W91-01984 


HIGH RECOVERY REVERSE OSMOSIS, 

Stone and Webster Engineering Corp., Fort Lau- 
derdale, FL. 

B. M. Watson. 

Desalination DSLNAH, Vol. 78, No. 1, p 91-97, 
July 1990. 5 fig. 


Descriptors: *Brines, *Desalination, *Desalination 
wastes, *Feedwater treatment, *Reverse osmosis, 
*Scaling, *Waste disposal, Liming, Pilot plants, 
Wastewater disposal. 


The costs of transmission and disposal of reverse 
osmosis (RO) plant concentrates per unit of water 
production are directly related to brine volumes, 
which affect size of pipe, stripping towers, sedi- 
mentation basins, outfi Is and/or injection wells, 
and any repumping required en route. These costs 
may be markedly reduced by increasing product 
recovery. As a means to minimize or eli te 
brine disposal problems, high recovery RO must 
be accompanied by pre or post-treatment to avoid 
scale precipitation, almost entirely by calcium sul- 
fate. All such methods, such as pretreatment by 
lime-soda softening, post-treatment by lime/lime- 
soda softening, and pretreatment by desulfation 
will add to water cost. However, rigorous compar- 
ison must be made with the costs and constraints of 
brine disposal at recoveries low enough not to 
require these treatments. Such examination is in- 
variably and totally site-specific. Prior to detailed 
design of any large RO facility, it is always pru- 
dent to invest in a pilot plant testing program, 
whereby membrane performance under varying 
recovery and flux may be evaluated on the raw 
feed to be used at full scale. Because of the even 
tighter design limits imposed at high recovery, 
pilot tests of combined membrane and treatment 
processes are absolutely essential. (Author’s ab- 
stract) 

W91-01985 


3B. Water Yield Improvement 


META-ANALYTIC REAPPRAISAL OF STATIS- 
TICAL RESULTS IN THE ENVIRONMENTAL 
SCIENCES: THE CASE OF A HYDROLOGICAL 
EFFECT OF CLOUD SEEDING. 

Hebrew Univ. of Jerusalem (Israel). Inst. of Earth 
Sciences. 

D. Sharon. 

Journal of Applied Meteorology JAMOAX, Vol. 
29, No. 5, p 390-395, 1990. 2 fig, 2 tab, 9 ref. 


Descriptors: *Cloud seeding, *Data interpretation, 
*Hydrologic models, *Model studies, *Simulation 
analysis, *Statistical analysis, *Statistical methods, 
Experimental data, Israel, Meteorological data, 
Model testing, Streamflow forecasting. 


A frequent problem in the statistical analysis of 
data in the environmental sciences is the synthesis 
of results obtained independently from various sets 
of data such as from different measuring points or 
from replicated experiments. Unlike their separate 
analysis, the sets’ ultimate combined evaluation is 
often given in descriptive terms. The critical final 
stage of data synthesis is where meta-analysis is 
important. Meta-analysis offers a theoretical basis 


for combining outcomes from a number of inde- 
pendent data sets, or replicated experiments, into 
one integrated result. It also provides an integrated 
significance test. The meta-analysis approach was 
applied to a cloud seeding project in Israel to 
determine the hydrological effect on stream and 
spring flow. The effectiveness of this approach was 
illustrated by means of a series of mostly positive 
primary results, which, however, were lacking sig- 
nificance when subjected to separate t-tests. In the 
case of rainfall enhancement in Israel, the lack of 
significance in primary tests had previously been 
considered overriding, whereas the meta-analytic 
combination of results came out distinctly signifi- 
cant. (Fish- 

W91-01470 


PERSISTENCE OF SEEDING EFFECTS IN A 
WINTER OROGRAPHIC CLOUD SEEDED 
WITH SILVER IODIDE BURNED IN ACE- 
TONE. 

Bureau of Reclamation, Auburn, CA. 

T. Deshler, and D. W. Reynolds. 

Journal of Applied Meteorology JAMOAX, Vol. 
29, No. 6, p 477-488, 1990. 5 fig, 32 ref. 


Descriptors: *Cloud liquid water, *Cloud seeding, 
*Meteorological data, *Orographic precipitation, 
*Silver iodide, Aircraft, Atmospheric circulation, 
Ice, Isotopic tracers. 


A number of experiments have focused on deter- 
mining the physical effects of cloud seeding. Meas- 
urements in a cloud chamber indicate that an Agl 
NH4I NH4CO4 mixture will produce detectable 
levels of ice crystals in clouds as warm as -6 C. 
Also the AglI is useful as a tracer since it can be 
measured with an ice nucleus counter. Seeding 
material was identified and tracked in a wintertime, 
fairly shallow, stratiform cloud over the central 
Sierra Nevada with the use of a research aircraft. 
The effects of aerial seeding with the silver iodide 
mixture were observed to persist for over 90 min 
after seeding and 100 km downwind of the seed- 
line. The aircraft was able to locate and track the 
line source of AglI using an ice nucleus counter. 
High ice crystal concentrations due to seeding 
were not apparent until more than one hour after 
seeding. This may have been partially due to the 
high natural concentrations of ice, but post-mission 
analysis revealed that most sampling passes during 
the first hour following seeding were made below 
the AgI seeded volume. Ice nucleus measurements 
confirmed sampling of the seedline from 1-1.5 h 
after seeding, with associated increases in ice crys- 
tal concentrations. The effectiveness of the seeding 
material in the field was higher than laboratory 
measurements would suggest. (Fish-PTT) 
W91-01473 


NEW GENE SOURCES FOR DEVELOPMENT 
OF AGRONOMIC PLANTS WITH TOLER- 
ANCE TO DROUGHT AND OTHER ABIOTIC 
STRESSES 


New Mexico State Univ., Las Cruces. Dept. of 
Chemistry 

G. D. Kuehn. 

Available from National Technical Information 
Service, Springfield, VA 22161 as PB90-140229/ 
AS. Price codes: A04 in paper copy, AOI in micro- 
fiche. New Mexico Water Resources Research In- 
stitute, Las Cruces, Technical Completion Report 
No. 247, November 1989. 60p, 15 fig, 7 tab, 106 
ref. USGS Contract No. 14-08-0001-G1438-05. 
USGS State Project No. 1423618 and 1423698. 


Descriptors: *Drought resistance, *Genetic engi- 
neering, *Plant physiology, *Plant-water relation- 
ships, *Proteins, Abiotic stresses, Alfalfa, Cotton, 
Plant stress, Thermophilic eubacteria, Uncommon 
polyamines. 


This project was an investigation in plant biochem- 
istry/molecular biology/molecular genetics direct- 
ed toward saving water through the development 
of water-conserving plants. The central, specific 
objective was to determine whether the thermo- 
philic eubacterium, Thermus thermophilus HB8, 
produced one specific enzyme protein responsible 
for the biosynthesis of a class of compounds newly 





discovered in higher plants called uncommon po- 
lyamines. Uncommon polyamines may be protec- 
tants against abiotic stresses such as drought and 
heat. The rationale of the project was that if the 
central objective could be achieved, then the gene 
in T. thermophilus which produced the unique 
enzyme protein would be a valuable objective for 
cloning and transfer from the bacterium to plants 
using recombinant DNA methods. This transfer 
might confer improved tolerances in plants to- 
wards drought and heat stresses. The major con- 
clusions of the project were the following: (1) 
Numerous criteria based on purification trials of 
the protein from T. thermophilus indicated that 
one unique protein is responsible for all uncommon 
polyamiie biosyntheses; (2) The enzyme protein 
demonstrated extraordinary catalytic efficiency in- 
dicating that it would be an excellent candidate for 
isolation of its gene and its transfer to plants; (3) 
Unexpectedly, plants themselves were discovered 
to produce this enzyme protein and the uncommon 
polyamines in preselected drought-tolerant alfalfa 
and heat-tolerant cotton strains and; (4) Metabolic 
inhibitors were identified which could be exploited 
to develop cell selection protocols which may 
yield crop plants with improved drought toler- 
ances. Ss 

W91-01859 


3C. Use Of Water Of Impaired 
Quality 


EFFECT OF IRRIGATION WITH SEWAGE EF- 
FLUENT ON DECOMPOSITION OF 

IN PINUS RADIATA FORESTS. 

New Zealand Forest Service, Rotorua. Forest Re- 
search Inst. 

T. G. Baker, W. J. Dyck, P. G. Barton, G. R. 
Oliver, and G. Nicholson. 

Forest Ecology and Management FECMDW, Vol. 
31, No. 4, p 205-214, April 1990. 2 fig, 4 tab, 21 ref. 


Descriptors: *Detritus, *Organic matter, *Pine 
trees, *Wastewater disposal, *Wastewater irriga- 
tion, *Water pollution effects, Calcium, Forests, 
Hydrogen ion concentration, Magnesium, Phos- 
phorus, Spray irrigation. 


Two Pinus radiata D. Don forests (aged 18 and 25 
years) were spray irrigated for 32 months with 
domestic sewage effluent from a secondary oxida- 
tion pond. Effluent was applied at rates of 25 and 
50 mm/wk. Irrigation decreased litter organic 
matter by 43%-57% but there was no change in 
organic matter in the soil (0-50 mm). Annual loss 
constants determined from a litter bag study in one 
forest approached 1.0 in the irrigated plots, com- 
pared to 0.48 in the control. Irrigation increased 
the pH and the availability of P, Ca and Mg in the 
soil. Increased concentrations of N, P, Ca, and Mg 
in irrigated litterbags were closely correlated with 
increases in the rate of decomposition of the organ- 
ic matter. The effect of irrigation on decomposi- 
tion was due, in part, to the maintenance through- 
out the year of a more suitable environment in the 
litter for decomposers, particularly during dry 
summer periods. (Author’s abstract) 

W91-01067 


DIFFERENTIAL RESPONSE OF WHEAT AND 
BARLEY GENOTYPES TO SUBSTRATE-IN- 
DUCED SALINITY UNDER NORTH INDIAN 
CONDITIONS. 

Govind Ballabh Pant Univ. of Agriculture and 
Technology, Pantnagar (India). Dept. of Agrono- 


my. 

K. P. Prabhakaran Nair, and N. C. Khulbe. 
Experimental Agriculture EXAGAL, Vol. 26, No. 
2, p 221-225, April 1990. 4 tab, 8 ref. 


Descriptors: *Barley, *India, *Irrigation effects, 
*Saline soils, *Salt stress, *Salt tolerance, *Wheat, 
Altitude, Climates, Crop yield, Genotypes, Irriga- 
tion, Plant reproduction, Salinity, Water use effi- 
ciency. 


A crucial problem in low altitude agriculture is the 
shortage of adequate agricultural land. In India, 
about seven million hectares of salt-affected land 
adjacent to irrigation systems pose a potential 
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threat to the bye of the irrigation water. Ten 
wheat and barley genotypes were tested for their 
response to soil salinity regimes varying from 0 to 
16 mmhos/cm. Barley showed remarkable resist- 
ance to salt stress, linked to its capability to resist 
efflux of potassium ions from the plant system. 
Both crops showed substantial yield reductions at 
12 mmhos/cm, but barley still outyielded wheat by 
over 50%. There were significant interactions be- 
tween salinity levels and genotypes in wheat but 
not in barley. The wheat variety Sonalika showed 
r salt tolerance. The implications of these find- 
ings in breeding salt-tolerant varieties are the possi- 
bility of reclaiming salt-affected land by seeking 
salt tolerant crops for use on these soils. This 
investigation shows that long term and sustainable 
approaches to combat salt affected lands in India 
require a switch from conventional breeding for 
yield strategies to those of selection for tolerance 
to salt stress. (Brunone-PTT) 
W91-01113 


EFFECTS OF SALINE WATER IRRIGATION 
ON GROWTH AND MINERAL DISTRIBU- 
TION IN GUAR (CYAMOPSIS TETRAGONO- 
LOBA (L.) TAUB). 

~— Univ. ory tee gh of Botany. 

D. Khan, and S. H. Zaheer. 

Pakistan Journal of Botany PJBOB6, Vol. 21, No. 
2, p 290-301, December 1989. 5 fig, 3 tab, 22 ref. 


Descriptors: *Guar, *Plant growth, *Saline water 
irrigation, ‘*Salt stress, Calcium, Potassium, 
Sodium. 


Growth and mineral distribution of a local strain of 
guar (Cyamopsis tetragonoloba (L.) Taub) were 
investigated in relation to salinity. Growth in terms 
of height and dry matter of different plant parts 
decreased significantly under salinity. Threshold 
ECiw inducing 50% reduction in seed production 
was 5.76 dS/m). Net reproductive effort of the 
plants treated with 30% sea water was 10.85%, as 
compared to 27.32% in control. Salinity decreased 
the number of pods and seeds per plant, whereas, 
the number of seeds per pod were unaffected and 
averaged around 7-8 seeds. Distribution of seeds 
among was leptokurtic in all the cases but 
with ity variance increased and distribution 
tended to be more negatively skewed. Absorption 
of Na+ and K-+ increased with salinity, whereas 
K+ declined at high salinity. Absorption of these 
ions was almost equal at 20% sea water treatment. 
Ca++ absorption although declined with salinity, 
Mg++ behaved indifferently. Distribution pat- 
terns of ions showed that stu responded to A ot 
ty by excludin og | ions from reproductive parts spe- 
cifically from the seeds. All cations were generally 
more allocated in leaves. (Author’s abstract) 
W91-01149 


REMOVAL OF ORGANOHALOGENS AND 
ORGANOHALOGEN Se IN RE- 
CLAIMED WASTEWATER--L 

California Univ., Los Angeles. Dept. of Civil Engi- 
neering. 

For primary bibliographic entry see Field 5D. 
W91-01415 


REMOVAL OF ORGANOHALOGENS AND 
ORGANOHALOGEN PRECURSORS IN RE- 
CLAIMED WASTEWATER--II. 

California Univ., Los Angeles. Dept. of Civil Engi- 
neering. 

For . oa bibliographic entry see Field 5D. 
W91-01416 


RECOVERY OF MINERAL SALTS AND POTA- 
BLE WATER FROM DESALTING PLANT EF- 
FLUENTS BY EVAPORATION: PART I. EVAL- 
UATION OF THE PHYSICAL PROPERTIES 
OF HIGHLY CONCENTRATED BRINES, 
University of Petroleum and Minerals, Dhahran 
(Saudi Arabia). Dept. of Chemical Engineering. 
bs —_ bibliographic entry see Field 3A. 


NEW GENE SOURCES FOR DEVELOPMENT 
OF AGRONOMIC PLANTS WITH TOLER- 


ANCE TO DROUGHT AND OTHER ABIOTIC 
STRESSES 


New Mexico State Univ., Las Cruces. Dept. of 
Chemis 

For primary bibliographic entry see Field 3B. 
W91-01859 


MICROALGAE PRODUCTION AND SHELL- 
FISH FEEDING TRIALS AT THE ROSWELL 
TEST FACILITY. 

New Mexico State Univ., Las Cruces. Southwest 
Technology Development Inst. 

B. Goldstein. 

Available from National Technical Information 
Service, Springfield, VA 22161 as PB90-2223164/ 
AS. Price codes: A05 in paper copy, AOI in micro- 
fiche. New Mexico Water Resources Research In- 
stitute, Las Cruces, Technical Completion Report 
No. 249, March 1990. 68p, 29 fig, 5 tab, 21 ref. 
USGS Contract No. 14-08-0001-G1438. USGS 
State Project No. 1423695 and 1423659. 


Descriptors: *Aquaculture, *New Mexico, *Shell- 
fish farming, Algae, Algal growth rate, Algal pro- 
ductivity, Clams, Microalgae, Mollusks, Oysters, 
Saline water. 


It has been demonstrated that several microalgae 
species, which are thought to be good food for 
feeders, will survive and grow in Roswell Test 
Facility (RTF) saline groundwater at pilot scale 
(50 cu m raceways). Under specific environmental 
and cultural conditions, several species of shellfish 
have demonstrated excellent survival and growth. 
However, the fg meres and cultural stability of 
algae are greatly diminished during cold months of 
the year in Roswell (October to March). The po- 
tential for commercial production of bivalve mol- 
lusks in saline groundwater in southern New 
Mexico is great if a site can be found that has a 
source of geothermal water for heating p 

and a source of saline water that will support the 
growth of marine species. A concerted effort 
should be made to locate such sites, and to con- 
struct and operate a _— pilot-scale facility at the 
site. Simultaneously, algae and shellfish should 
continue to be grown at pilot scale in Roswell to 
demonstrate the technical feasibility to the private 
sector and to optimize methods for wing 
marine organisms hundreds of miles from the near- 
est ocean. (USGS) 

W91-01867 


IRRIGATION WITH MEMBRANE PLANT 
CONCENTRATE: FORT MYERS CASE STUDY. 
Boyle Engineering Corp., Fort Myers, FL. 

E. Edwards, and P. Bowdoin. 

Desalination DSLNAH, Vol. 78, No. 1, p 49-58, 
July 1990. 4 tab, 3 ref. 


Descriptors: *Case studies, *Desalination wastes, 
*Irrigation water, *Land *Membrane 
processes, *Salinity, *Waste disposal, *Wastewater 
irrigation, *Water treatment wastes, Desalination, 
Dissolved solids, Drainage water, Florida, Golf 
courses, Reverse osmosis, Salt tolerance, Trace 
elements, Wastewater disposal, Water quality data. 


Use of irrigation as the primary disposal method of 
membrane plant concentrate becomes more diffi- 
cult as the salinity and total dissolved solids (TDS) 
of the feedwaters increase beyond the freshwater 
levels. Crop tolerances to specific ions become of 
greater concern. Blending with suitable irrigation 
water supplies is a means of decreasing the applied 
salinity and TDS concentrations. Guidelines for 
interpretation of water quality for irzigation are 
discussed, along with a list of recommended maxi- 
mum trace element levels in irrigation waters. A 
case study was made of the Fort Myers membrane 
softening plant. Water quality data was obtained 
and analyzed for the feed and reject water (con- 
centrate) from the pilot scale testing plant on June 
22, 1988. One possible use for the waste concen- 
trate is as a supplemental irrigation supply for the 
golf course located adjacent to the City’s proposed 
water plant site. Excess concentrate not utilized for 
irrigation will be discharged off of the golf course 
site in accordance with the drainage plan of the 
course. Plans for use of concentrate from the pro- 
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posed Fort Myers membrane softening plant must 
encompass a wide variety of considerations includ- 
ing determination of the irrigation suitability of the 
concentrate without blending, a study of the poten- 
tial impacts of introducing concentrate to the exist- 
ing surface water, a study of the potential impact 
on groundwaters beyond projected zones of dis- 
charge, and a study of the potential impact from 
discharge of excess blended waters to the City’s 
stormwater drainage system. The use of membrane 
softening concentrate as an irrigation supply ap- 
pears feasible for the City of Fort Myers, based on 
generalized irrigation guidelines and applicable 
state water quality criteria. (VerNooy-PTT) 
W91-01981 


3D. Conservation In Domestic and 
Municipal Use 


LEAKAGE CONTROL IN A UNIVERSALLY 
METERED DISTRIBUTION SYSTEM: PINE- 
TOWN WATER’S EXPERIENCE. 

Pinetown Regional Water Services Corp., Natal 
(South Africa). 

R. E. Mills. 

Journal of the Institution of Water and Environ- 
mental Management JIWMEZ, Vol. 4, No. 3, p 
235-241, June 1990. 4 fig, 3 tab, 3 ref. 


Descriptors: *Leakage, *South Africa, *Water dis- 
tribution, *Water loss, *Water metering, Comput- 
ers, Cost analysis, Hydraulic valves, Minimum 
flow, Monitoring, Sounding, Water districts, 
Water pressure. 


As a result of water losses reaching a high point of 
16% in 1973, combined with a relatively high and 
increasing retail tariff, the Pinetown Regional 
Water Services Corporation (Natal, South Africa) 
embarked upon a program to reduce losses to an 
acceptable level of about 10%. The program in- 
volved: (i) the establishment of district metering 
throughout the distribution system; (ii) the replace- 
ment of certain retail meters; and (iii) the metering 
of new fire connections (other than those serving 
sprinkler installations). Further steps were taken to 
improve the situation and included monitoring of 
minimum night flows, regular sounding of distribu- 
tion mains and the establishment of a full-time 
waste detection gang. Also with improved control 
valves becoming available, more effective pressure 
control of the system was achieved. The Corpora- 
tion’s computer was called upon to determine 
monthly losses from each of the hundred or so 
districts, the life history, in graphical form, of retail 
meters under review and a record of expenditure 
on leakage control. The development of methods 
used in leakage control (costing less than half a 
cent per cubic meter of water purchased) and 
practical experience gained in reducing losses from 
15% to less than 5% over a period of 14 years 
resulted in a reduction in leakage losses and a 
better working knowledge of the distribution 
system. (Author’s abstract) 

W91-01270 


INFRASTRUCTURE--WEATHERING A BOOM- 
AND-BUST DEVELOPMENT CYCLE. 

Austin Water and Wastewater Utility, TX. 

For primary bibliographic entry see Field 6B. 
W91-01555 


URBAN CAPACITY SHARING: AN INNOVA- 
TIVE PROPERTY RIGHT FOR MATURING 
WATER ECONOMIES. 

University of New England, Armidale (Australia). 
Centre for Water Policy Research. 

For primary bibliographic entry see Field 6E. 
W91-01632 


3E. Conservation In Industry 


INDUSTRIAL PRETREATMENT: COOPERA- 
TION--TO A POINT... 

Metropolitan Waste Control Commission, St. Paul, 
MN. 


For primary bibliographic entry see Field 5D. 


W91-01565 
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EFFECT OF CONVENTIONAL VS. NO-TILL- 
AGE ON PESTICIDE LEACHING TO SHAi- 
LOW GROUNDWATER. 

Agricultural Research Service, Beltsville, MD. 
For primary bibliographic entry see Field 5B. 
W91-01014 


NITRATE CONTAMINATION O# GROUND- 
WATER UNDER’ IRRIGATED COASTAL 
PLAIN SOILS. 

Maryland Univ., College Park. Dept. of Agrono- 


my. 
For primary bibliographic entry see Field 5B. 
W91-01015 


EFFECTS OF ACIDIC IRRIGATION ON SOIL 
MICROORGANISMS AT KEVO, NORTHERN 
FINLAND 


Turku Univ. (Finland). Dept. of Biology. 
For primary bibliographic entry see Field 5C. 
W91-01109 


DIFFERENTIAL RESPONSE OF WHEAT AND 
BARLEY GENOTYPES TO SUBSTRATE-IN- 
DUCED SALINITY UNDER NORTH INDIAN 
CONDITIONS. 

Govind Ballabh Pant Univ. of Agriculture and 
Technology, Pantnagar (India). Dept. of Agrono- 


my. 
For primary bibliographic entry see Field 3C. 
W91-01113 


EVAPOTRANSPIRATION, WATER USE EFFI- 


RAPE (BRASSICA CAMPESTRIS) 

TYPES IN RELATION TO ROOT DEVELOP- 
MENT UNDER VARYING IRRIGATION 
SCHEDULES. 

Haryana Agricultural Univ., Hissar (India). 

For primary bibliographic entry see Field 2D. 
W91-01114 


PREDICTING WATER USE AND WATER AP- 
PLICATION EFFICIENCIES FOR DIFFERENT 
IRRIGATION DEPTHS IN WHEAT. 

Punjab Agricultural Univ., Ludhiana (India). 
Dept. of Soil and Water Engineering. 

V. K. Gupta, and N. K. Narda. 

International Journal of Tropical Agriculture 
IJTADD, Vol. 7, No. 1/2, p 34-40, March/June 
1989. 3 tab, 10 ref. 


Descriptors: *Irrigation efficiency, *Irrigation pro- 
grams, *Model studies, *Water use efficiency, 
*Wheat, Evaporation, Irrigation requirements, 
Plant physiology, Plant water potential, Soil water, 
Transpiration, Water management. 


Optimal irrigation scheduling requires precise esti- 
mates of soil moisture status in the soil profile. 
Since soil moisture exerts a direct influence on the 
plant’s physiological process, the daily prediction 
of soil moisture availability in the crop root zone is 
needed. A model is presented which, when given 
the inputs of soil, plant, and climatic parameters, 
predicts water use and soil moisture content in the 
wheat root zone. The daily estimates of evapotran- 
spiration were obtained and separated into evapo- 
ration and transpiration. The transpiration was ex- 
tracted from the soil profile depending on the 
rooting densities available in different soil layers. 
Daily transpiration values were added up to arrive 
at optimal irrigation schedules. The predicted 
values were quite close to the values observed in 
the fields for a range of water management op- 
tions. Simulation runs of the model revealed that 
an optimal use of 37.5 cm of water during the 
season gave reasonably good water application 
efficiency. (Brunone-PTT) 

W91-01115 


EFFECT OF SCHEDULING IRRIGATION AND 
PHOSPHORUS LEVELS ON YIELD OF PI- 
GEONPEA IN GANG COMMAND AREA. 
Rajasthan Coll. of Agriculture, Udaipur (India). 
Dept. of Agronomy. 

M. Lal, and O. P. Gupta. 

International Journal of Tropical Agriculture 
IJTADD, Vol. 7, No. 1/2, p 56-64, March/June 
1989. 2 fig, 4 tab, 16 ref. 


Descriptors: *Crop yield, *India, *Irrigation prac- 
tices, *Legumes, *Phosphorus, Climates, Irrigation 
requirements, Plant growth, Plant nutrients, Plant 
water potential, Water stress, Water use efficiency. 


Two years of field research showed that in pigeon- 
pea, branching and flowering stages were critical 
for moisture stress. Application of water, through 
irrigation, at these two crop stages, gave average 
pulse yields of 22.03 q/ha and resulted in water use 
efficiency (WUE) of 5.55 kg/mm/ha. Irrigation 
applied at other crop stages gave significantly less 
pulse yield and WUE. Scheduling irrigation by 
climatological approach showed that cumulative 
pan evaporation (CPE) of 125 mm was equivalent 
to two irrigation periods, at branching and flower- 
ing stages, for pulse yield and WUE. But at this 
CPE, three to four applications of irrigation water 
had to be applied. More frequent irrigation did not 
increase pigeonpea yield. Pigeonpea responded sig- 
nificantly to the application of phosphorus (up to 
60 kg orthophosphate/ha) with pulse yield in- 
creased of 2.84 q/ha and WUE by 9.9% over the 
control. (Author’s abstract) 

W91-01116 


EFFECTS OF IRRIGATION METHODS ON 
GROWTH, YIELD AND CONSUMPTIVE USE 
OF WATER OF BANANA CV. NENDRAN 
GROWN IN CLAY LOAM SOILS. 

Regional Agricultural Research Station, Kasara- 
god (India). 

A. Rajagopalan, K. Sudhakara, R. Ravegndran 
Nair, and G. S. L. H. V. Prasada Rao. 
International Journal of Tropical Agriculture 
IJTADD, Vol. 7, No. 1/2, p 111-117, March/June 
1989. 1 fig, 5 tab, 6 ref. 


Descriptors: *Banana, *Consumptive use, *Irriga- 
tion effects, *Irrigation practices, *Plant growth, 
Basin irrigation, Drip irrigation, India, Irrigation 
requirements, Plant physiology, Plant water poten- 
tial, Soil types, Soil water, Subsurface irrigation. 


Banana growers in the Kerala region of India 
cultivate the crop under rainfed conditions where 
soil moisture stress is severe during the bunch 
emergence stage. The conventional method of 
basin irrigation at different frequencies, drip irriga- 
tion and subsoil injection of water were studied on 
Nendran bananas grown in clay loam soils. Basin 
irrigation at 20 mm on alternate days was superior 
to drip irrigation and subsoil injection for growth 
and yield of bananas. For water use efficiency, 5 
mm water, via subsoil injection, on alternate days 
and 2.5 mm water, via drip irrigation, on every day 
were the most efficient methods. Frequent basin 
irrigations with 40 L water favor the growth and 
yield of the Nendran banana. In areas where irriga- 
tion water is available in plenty and labor is cheap, 
irrigation every two days is recommended. In 
places where irrigation water is available, but labor 
charges are high, irrigation with 40 L water every 
five to six days is recommended. In places where 
both water and labor are scarce, drip irrigation 
should be practiced. (Brunone-PTT) 

W91-01117 


MIXING IN OVERLAND FLOW DURING 
RAINFALL 


Missouri Univ.-Columbia. Dept. of Civil Engineer- 
ing. 

For primary bibliographic entry see Field 5B. 
W91-01153 


AGRICULTURE: A POSITIVE CONTRIBU- 
TION TO WATER QUALITY. 

Imperial Chemical Industries Ltd., Billingham 
(England). 





For primary bibliographic entry see Field 5G. 
W91-01249 


EFFECT OF ROCK BUNDS AND TIED RIDGES 
ON SOIL WATER CONTENT AND SOIL 
PROPERTIES IN THE SUDAN SAVANNAH OF 
BURKINA FASO. 

Semi-Arid Food Grain Research and Development 
Office, Ouagadougou (Burkina Faso). 

N. R. Hulugalle, J. de Koning, and P. J. Matlon. 
Tropical Agriculture TAGLA2, Vol. 67, No. 2, 
April 1990. 2 fig, 3 tab, 20 ref. 


Descriptors: *Agricultural hydrology, *Cultivated 
lands, *Soil water, *West Africa, Agricultural 
runoff, Clays, Crop production, Cultivation, Or- 
ganic matter, Particle size, Rock bunds, Sand, Silt, 
Sorghum, Tied ridges. 


A trial was conducted during the growing seasons 
of 1985 and 1986 in the Sudan Savannah of Bur- 
kina Faso, West Africa, to evaluate the effect of 
rock bunds and tied ridges constructed by donkey- 
traction on soil water content and soil properties. 
Soil water content was measured by gravemetric 
sampling at 7 to 10-day intervals during the season. 
Soil sampled from 0-0.05 m depth at the termina- 
tion of the trial was analyzed for particle size 
distribution, organic matter content and soil water 
retention. Rock bunds increased soil water content 
in the surface 0.30 m immediately above a rock line 
by an average of 32% in both 1985 and 1986. 
Away from the rock lines, bunds had no effect 
whereas tied ridges increased soil water content. 
At 2 m below a rock line, soil water content was 
increased by an average of 23% in 1985 and 19% 
in 1986 and midway between two rocklines by an 
average of 11% in 1985 and 18% in 1986. Both 
rock bunds and tied ridges improved water conser- 
vation in the short-term, with the tied ridges being 
more efficient. Soil water retention and clay con- 
tent in the surface 0.05 m were, however, greater 
with rock bunds and greatest when tied ridges and 
rock bunds were combined. Sand, silt and soil 
organic matter were not affected by either rock 
bunds or tied ridges. Sorghum grain yield was 
increased only by tied ridges, and was due primari- 
ly to increases in soil water content during flower- 
ing. Yield was greatest, however, when tied ridges 
were combined with rock bunds. It was concluded 
that tied ridges were more efficient than rock 
bunds in increasing soil water content during the 
growing season. Rock bunds were, however, more 
efficient in reducing loss of clay particles in surface 
runoff. (Author’s abstract) 

W91-01330 


COMPUTERIZED SCHEDULING FOR IRRI- 
GATION MANAGEMENT AND PUMPING OP- 
ERATIONS IN THE WATERCOURSE COM- 


MAND. 

National Agricultural Research Centre, Islamabad 
(Pakistan 

Ss. Ahmad, and D. F. Heermann. 

Agricultural Water Management AWMADF, Vol. 
18, No. 1, p 1-13, May 1990. 1 fig, 3 tab, 13 ref. 


Descriptors: *Computerized irrigation scheduling, 
*Irrigation, ‘*Irrigation efficiency, *Irrigation 
scheduling, *Model studies, *Pakistan, Agricultur- 
al hydrology, Demand irrigation, Farming, Fixed- 
rotation irrigation, Simulation. 


A model to simulate the irrigation schedules of a 
watercourse command was developed to predict 
cropping intensity, net farm return, farm water use, 
percent water utilized, deep percolation at farm 
level, rainfall contribution, and extra tubewell 
water pumped. Schedules for three selected farms 
on a watercourse command in Sargodha, Pakistan 
were simulated with three fixed-rotation strategies 
and compared to a demand strategy. The fixed- 
rotation strategies were also compared for evalua- 
tion of the allowable depletion criteria. Evaluation 
of simulation (1973-1982) showed that the three 
fixed-rotation systems reduced the net farm return 
by 28-43% from that of a demand strategy. The 
fixed-rotation system also had 17-39% in water 
pumpage and energy consumed will be reached in 
a fixed-rotation system. The change of the fixed- 
rotation system to a demand system will signifi- 
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cantly increase the net farm return in addition to 
improved water allocation to various farms on a 
watercourse command. The demand strategy will 
provide savings in energy due to scheduled pump- 
ing operations and effective utilization of canal 
water supplies. (Author’s abstract) 

W91-01404 


ADOPTING WATER-CONSERVING IRRIGA- 
TION TECHNOLOGY: THE CASE OF SURGE 
IRRIGATION IN ARIZONA. 

Idaho Univ., Moscow. Dept. of Agricultural Eco- 
nomics. 

R. H. Coupal, and P. N. Wilson. 

Agricultural Water Management AWMADF, Vol. 
18, No. 1, p 15-28, May 1990. 3 tab, 24 ref, append. 


Descriptors: *Arid lands, *Arizona, *Cost analysis, 
*Furrow irrigation, *Irrigation, *Irrigation effi- 
ciency, *Surge irrigation, Agricultural water, De- 
serts, Farming. 


Surge-flow irrigation technology is a potential 
means for increasing irrigation efficiencies in desert 
agriculture. An economic analysis of the adoption 
decision for Arizona farmers reveals that an invest- 
ment in surge irrigation is only economically viable 
when developing new agriculture lands or where 
gated pipe is already in use. Since the majority of 
the agricultural land in Arizona is furrow irrigated 
using ditches and syphon tubes, the potential for 
high adoption rates on existing farmland is rather 
limited. The analysis indicates that water costs, 
under conservative but realistic assumptions, 
would have to rise to $0.08/cubic m ($100/acre 
foot) before surge irrigation would be economical- 
ly viable as a substitute for open ditch furrow 
irrigation. Further research is needed on potential 
labor savings and management efficiencies related 
to surge irrigation in order to measure potential 
profitability more accurately. (Author’s abstract) 
W91-01405 


ESTIMATION OF MANNING’S ROUGHNESS 
COEFFICIENT FOR BASIN AND BORDER IR- 
RIGATION. 

Bangladesh Agricultural Research Inst., 
pur. 

M. Harun-ur-Rashid. 

Agricultural Water Management AWMADF, Vol. 
18, No. 1, p 29-33, May 1990. 1 tab, 5 ref. 


Joydeb- 


Descriptors: *Bangladesh, *Irrigation, *Mannings 
equation, *Roughness coefficient, *Surface irriga- 
tion, Agricultural hydrology, Data interpretation, 
Volume balance analysis, Water potentials. 


Selection of a specific surface roughness value in a 
particular field situation in surface irrigation is not 
well established. Therefore a technique for deter- 
mination of surface roughness values for basin and 
border irrigation from irrigation field data was 
developed. Volume balance analysis, a partial dif- 
ferential form of the continuity equation, and Man- 
ning’s equation for open channel flow were used as 
governing equations. The forward difference ap- 
proximation of the finite difference method was 
used as the solution technique. Flow resistance 
(Manning’s n) is one of the important factors 
which govern the flow in irrigation basins and 
borders. Accuracy of results by the present tech- 
nique depends on the accuracy of input data, par- 
ticularly the surface water depth data. The accura- 
cy of surface water depth data is again d dent 
on the levelness of the field and the efficiency, 
experience and visual judgment of the observer. If 
a good set of irrigation field data is available, a 
reasonable result can be obtained from the analysis 
of this technique. Field data collected from the 
central farm of Bangladesh Agricultural Research 
Institute at Joydebpur was used to test the tech- 
nique. Roughness values derived by this technique 
were compared with those reported by several 
investigators. A reasonably good agreement was 
found between the predicted and reported rough- 
ness values. (Mertz-PTT) 

W91-01406 


CANOPY TEMPERATURE AS AN INDICATOR 
OF DIFFERENTIAL WATER USE AND YIELD 


PERFORMANCE AMONG WHEAT CULTI- 
VARS. 


Agricultural Research Service, 
Water Conservation Lab. 

P. J. Pinter, G. Zipoli, R. J. Reginato, R. D. 
Jackson, and S. B. Idso 

Agricultural Water Management AWMADPF, Vol. 
18, No. 1, p 35-48, May 1990. 10 fig, 1 tab, 26 ref. 


Descriptors: *Canopy, “Crop yield, *Plant 
growth, *Temperature effects, *Water potentials, 
*Wheat, Agricultural hydrology, Arid lands, Ari- 
zona, Farming, Irrigation, Soil water. 


Phoenix, AZ. 


Field experiments were conducted at Phoenix, Ari- 
zona to investigate the usefulness of canopy tem- 
peratures in screening wheat genotypes for water 
use and yield characteristics. Six spring wheat (Tri- 
ticum aestivum L.) cultivars were grown under 
well-watered conditions and two deficit irrigation 
regimes. Canopy temperatures were measured 
daily at 1045 hours, 1345 hours and 1545 hours 
using hand-held infrared thermometers. Leaf sto- 
matal conductances were obtained between 1245 
and 1400 hours. Seasonal water use was estimated 
via a soil water budget approach. There were small 
but consistent differences in canopy temperatures 
among cultivars in the well-watered treatments. 
Yecora, the warmest cultivar, had a mean midday 
canopy temperature of 25.1 C over the growth 
period from stem elongation until the hard dough 
stage of growth; Siete cerros, the coolest, was 23.3 
C. Canopy temperatures values were lower earlier 
and later in the day but all cultivars maintained the 
same ranking relative to each other. Cultivars with 
higher midday canopy temperatures under well- 
watered conditions used less water and had lower 
stomatal conductances than those with cooler tem- 
peratures. Grain yields for all cultivars were simi- 
lar under well-watered conditions but varied con- 
siderably under water stress. Cultivars that were 
warmest when well-watered maintained the high- 
est relative yields when exposed to deficit irriga- 
tion regimes. Results indicate that routine canopy 
temperature comparisons between new cultivars 
and genotypes having well-known water use and 
yield characteristics will provide additional selec- 
tion criteria for maximizing performance under 
water stress conditions. (Author’s abstract) 
W91-01407 


WATER AND FERTILIZER INTERRELA- 
TIONS WITH IRRIGATED MAIZE, 

Obafemi Awolowo Univ., Ile-Ife (Nigeria). Dept. 
of Agricultural Engineering. 

H. O. Fapohunda, and M. M. Hossain. 
Agricultural Water Management AWMADF, Vol. 
18, No. 1, p 49-61, May 1990. 6 fig, 4 tab, 12 ref. 


Descriptors: *Corn, *Crop yield, *Fertilization, 
*Irrigation, *Nigeria, *Sprinkler irrigation, Crop 
production, Maize, Soil water, Water potentials, 
Water requirements. 


Maize yield interactions with water and fertilizer 
using a line source sprinkler system were exam- 
ined. Field studies were conducted at the Teaching 
and Research Farm of the Obafemi Awolowo Uni- 
versity, Ile-Ife, Nigeria between December, 1984 
and February, 1986 on a silty loam soil classified as 
an Alfisol. The experiment was conducted twice 
for two seasons. Maize yields as related to water 
applied and fertilizer used were determined using a 
line source sprinkler system. The line source irriga- 
tion system used impact sprinklers at 6.1 m inter- 
vals along the lateral. The average discharge per 
sprinkler was 0.51 L/second with a wetting diame- 
ter of 30 m. Generally, maize yields increased with 
increasing water and fertilizer applications. The 
maximum grain yield of 6.15 ton/hectare was pro- 
duced with 523 mm of water and 300 kg/hectare 
of NPK (15-15-15) fertilizer, while the highest dry 
matter yield of 17.84 ton/hectare occurred with 
495 mm of water and 300 kg/hectare of NPK 
fertilizer. Maize yields were highly correlated with 
water and fertilizer. A highly significant water x 
fertilizer interaction (at 1% level) indicated high 
maize yields when fertilizer uptake is enhanced by 
high soil moisture level. Water productivity was 
increased by fertilizer application, but the relation- 
ship was not as definite with soil moisture. Produc- 
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tion functions were generated to reliably predict 
maize yields. (Mertz-PTT) 
W91-01408 


DYNAMICS OF ROOT AND SHOOT GROWTH 
OF BARLEY UNDER VARIOUS LEVELS OF 
SALINITY AND WATER STRESS. 

Agriculture and Water Resources Research 
Centre, Baghdad (Iraq). Dept. of Soil and Land 
Reclamation. 

S. Al-Khafaf, A. Adnan, and N. M. Al-Asadi. 
Agricultural Water Management AWMADF, Vol. 
18, No. 1, p 63-75, May 1990. 9 fig, 4 tab, 22 ref. 


Descriptors: *Barley, *Crop yield, *Evapotranspir- 
ation, *Irrigation, *Plant water potential, *Saline 
soils, *Water stress, Dry weight, Growth, Roots, 
Salinity, Soil water. 


Response of barley to water stress at different 
growth stages at various levels of soil salinity was 
studied in cylindrical wooden containers (1.1 m 
long and 0.6 m in diameter). The treatments con- 
sisted of three salinity levels and two irrigation 
treatments; no water stress at any given growth 
stage, and plants exposed to water stress at either 
tillering, vegetative, flowering or seed formation 
stage and normally irrigated in the other stages. 
Comparison in above-ground dry weights indicat- 
ed a significant variation between different treat- 
ments at each sampling date. The interaction be- 
tween salinity and water stress was also significant. 
Maximum reduction in shoot dry weight was 70% 
under high salinity treatment when the plants were 
exposed to waste stress in the vegetative growth 
stage. The relative reductions in shoot dry weights 
due to salinity at the vegetative growth stage were 
33% for medium salinity and 46% for high salinity, 
in comparison with low salinity treatment. Root 
dry weights significantly varied between different 
treatments. The highest reduction in root dry 
weights was recorded when the plants were ex- 
posed to water stress and/or salinity at the vegeta- 
tive growth stage. Linear relations between evapo- 
transpiration and above-ground dry weights, grain 
yields and root dry weights were obtained. Re- 
gardless of water stress or salinity levels, barley 
grain, above ground dry weights, and root dry 
weights were correlated with evapotranspiration. 
(Author’s abstract) 

W91-01409 


SUSTAINABLE RATES OF SEWAGE SLUDGE 
FOR DRYLAND WINTER WHEAT PRODUC- 
TION: I. SOIL NITROGEN AND HEAVY 


METALS. 

Colorado State Univ., Fort Collins. Dept. of 
Agronomy. 

For primary bibliographic entry see Field SE. 
W91-01503 


SUSTAINABLE RATES OF SEWAGE SLUDGE 
FOR DRYLAND WINTER WHEAT PRODUC- 
TION: II. PRODUCTION AND INCOME. 
Colorado State Univ., Fort Collins. Dept. of 
Agronomy. 

For primary bibliographic entry see Field SE. 
W91-01504 


CHANGES IN WEST AFRICAN SAVANNA AG- 
RICULTURE IN RESPONSE TO GROWING 
POPULATION AND CONTINUING LOW 
RAINFALL. 


International Crops Research Inst. for the Semi- 
Arid Tropics, Patancheru (India). 

For primary bibliographic entry see Field 6D. 
W91-01683 


HEAT STRESS, PLANT-AVAILABLE SOIL 
MOISTURE, AND CORN YIELDS IN IOWA: A 
SHORT- AND LONG-TERM VIEW. 

Iowa State Univ., Ames. Dept. of Agronomy. 

R. E. Carlson. 

Journal of Production Agriculture, Vol. 3, No. 3, p 
293-297, July/September 1990. 6 fig, 2 tab, 19 ref. 


Descriptors: 
yield, 


*Available water, 


*Corn, *Crop 
*Iowa, ‘*Soil-water-plant 


relationships, 


*Thermal stress, History, Model studies, Regres- 
sion analysis, Soil water, Stress, Temperature, 
Weather. 


A study was conducted to identify weather factors 
that significantly affect corn production in Iowa 
from available long-term weather records. Regres- 
sion analysis identified heat stress and plant avail- 
able soil moisture as the two most important 
weather-related variables affecting corn yields in 
central Iowa. Heat stress was defined as the 
monthly or seasonal accumulation of the number 
of degrees each day when maximum temperatures 
exceeded 86 F (30 C). The regression model used 
included terms representing technology (time), 
heat stress in July and August, 1 July plant-avail- 
able soil moisture in the top five feet of soil, and an 
interaction term between the last two variables. 
The model accounted for 90% of the variation in 
corn yield between 1954 and 1988. Time trends 
accounted for 62% of the yield variation, and 
weather factors for 28%. When July 1 plant avail- 
able soil moisture was below normal (approximate- 
ly 7 in), heat stress in July and August caused 
greater yield reductions than when plant available 
soil moisture was above normal. To compare the 
present climate with previous years, a seasonal 
heat stress variable was computed for 1900-1988. 
This revealed periods of both benign (1958-1975) 
and hostile (1900-1957) characteristics relative to 
expected and realized corn yields. Runs of stressful 
days each season showed similar patterns of season 
to season variability. The 1 July plant available 
moisture trends for central Iowa clearly show that 
the benign period mentioned was also one of ade- 
quate levels of crop growing season soil moisture. 
This work identifies two variables (heat stress and 
1 July plant-available soil moisture) that, over a 
long period of time, reveal considerable inter- 
annual variability. The late 1950’s, the 1960s, and 
the early 1970s were very favorable for corn pro- 
duction in central Iowa, as well as in other parts of 
the midwest. This data reveals this to be an unusual 
and benign time period when compared to other 
time periods of this century. The ups and downs of 
the 1908s may be closer to current expected weath- 

er. (Lantz- 
W91-01703 


USE OF LIME-STABILIZED DAIRY-PLANT 
WASTE FOR FORAGE PRODUCTION. 

Missouri Univ.-Columbia. Dept. of Agronomy. 
For primary bibliographic entry see Field 5E. 
W91-01704 


CROPPING SYSTEM AND TILLAGE EFFECTS 
ON AVAILABLE SOIL WATER AND YIELD 
OF GRAIN SORGHUM AND WINTER WHEAT. 
Southwest Kansas Research-Extension Center, 
Garden City. 

C. A. Norwood, A. J. Schlegel, D. W. Morishita, 
and R. E. Gwin. 

Journal of Production Agriculture, Vol. 3, No. 3, p 
356-362, July/September 1990. 8 tab, 11 ref. 


Descriptors: *Crop yield, *Soil-water-plant rela- 
tionships, *Sorghum, *Tillage, *Wheat, Available 
water, Comparison studies, Garden City, Kansas, 
Productivity, Soil water, Tribune, Water conserva- 
tion. 


Wheat (Triticum aestivum L.), in the central or 
southern Great Plains, is grown in a 2 yr wheat- 
fallow (WF) cropping system or with grain sor- 
ghum (Sorghum bicolor (L.) Monech) in a 3 yr 
wheat-sorghum-fallow (WSF) system. Tillage 
during fallow causes loss of crop residue and soil 
water. Long-term studies were conducted at 
Garden City and Tribune, KS, to determine the 
effects of cropping system and reduced tillage on 
available soil water and yield of dryland winter 
wheat and grain sorghum. Conventional (CT), re- 
duced (RT), minimum (MT), and nontillage (NT) 
systems were compared with CT in sorghum- 
fallow (SF), continuous sorghum (SS), and contin- 
uous wheat (WW). Reductions in tillage resulted in 
increased available soil water and yield. Reduced 
tillage resulted in increased WF yields at both 
locations, while WSF wheat yields were increased 
at Tribune. Sorghum yields were more consistently 
increased by reduced tillage at Tribune. Sorghum- 
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fallow yields were higher than WSF sorghum 
yields at Tribune. Wheat-fallow yields usually did 
not differ from WSF yields at either location. 
Sorghum yields in WSF exceeded SS yields 67% 
of the time at Garden City. At Tribune WSF-RT 
yields exceeded SS yields 73% of the time, while 
WSF-CT yields were no better or less than SS 
yields 60% of the time. Continuous wheat yields 
were less than other wheat yields 98% of the time. 
In terms of soil water storage and yield, the WSF 
system is appropriate for both locations, and is 
more effective when combined with reduced till- 
age, particularly at Tribune. (Author’s abstract) 
W91-01705 


STRENGTH OF SCLEROPHYLLOUS CELLS 
TO RESIST COLLAPSE DUE TO NEGATIVE 
TURGOR PRESSURE. 

Eidgenoessische Technische Hochschule, Zurich 
(Switzerland). Inst. of Plant Sciences. 

For primary bibliographic entry see Field 21. 
W91-01800 


DEVELOPMENT OF METHODOLOGY AND 
CRITERIA FOR IRRIGATION MANAGEMENT 
UNDER LIMITED WATER CONDITIONS. 
Nebraska Univ.-Lincoln. Dept. of Agricultural Ec- 
onomics. 

R. J. Supalla, and D. L. Martin. 

Available from National Technical Information 
Service, Springfield, VA 22161 as PB90-222308/ 
AS. Price codes: A04 in microfiche, A01 in paper 
copy. Final Report, April 20, 1990. 68p, 24 fig, 9 
tab, append. USGS Contract no. 14-08-0001- 
G1141. 


Descriptors: *Groundwater, *Irrigation schedul- 
ing, *Management planning, *Nebraska, *Opti- 
mum development plans, *Water conservation, 
Dynamic programming, Irrigation systems, Model 
studies, Regulations, Water allocation. 


How to optimally manage irrigation systems under 
water limiting groundwater regulations is an in- 
creasingly common question in the Western United 
States. Methodologies for addressing this question 
were developed and applied to a Nebraska case 
study region. Dynamic programming was used to 
analyze both inter-seasonal planning decisions and 
intra-seasonal irrigation scheduling decisions. The 
optimum plan for Central Nebraska under ground- 
water limitations was generally to produce contin- 
uous corn at less than full irrigation. For some 
water limiting conditions a permanent or short 
term disinvestment in tion systems was found 
to be profitable and oma acreages of alternative 
crops emerged as appropriate in a few instances. 
Optimum intra-seasonal irrigation scheduling in- 
volved establishing a target marginal net return 
based on the planning model and then applying 
water to meet the target, with consideration of 
actual weather and the plant response in each 
growth stage. (USGS) 

W91-01853 


4. WATER QUANTITY 
MANAGEMENT AND 
CONTROL 


4A, Control Of Water On The 
Surface 


REVISED RUNOFF BLOCK OF SWMM. 
Colorado Univ. at Denver. Dept. of Civil Engi- 
neering. 

For primary bibliographic entry see Field 4C. 
W91-01190 


SWMM-4. 

Florida Univ., Gainesville. Dept. of Environmental 
Engineering Sciences. 

For primary bibliographic entry see Field 4C. 
W91-01191 





REAL-TIME MULTIPURPOSE RESERVOIR 
OPERATICN: A CASE STUDY. 

Indian Inst. of Science, Bangalore. Dept. of Civil 
Engineering. 

S. Vedula, and S. Mohan. 

Hydrological Sciences Journal HSJODN, Vol. 35, 
No. 4, p 447-462, August 1990. 4 fig, 5 tab, 21 ref. 


Descriptors: *India, *Multipurpose reservoirs, 
*Regression analysis, *Reservoir operation, 
*Water resources development, Case studies, Com- 
puter models, Developing countries, Hydroelectric 
power, Irrigation, Model testing, Simulation analy- 
sis, Streamflow, Streamflow forecasting, Water re- 
sources management. 


Optimum development of water resources for irri- 
gation and hydropower generation is a high priori- 
ty consideration in the economic development of 
most developing countries, as food and energy 
continue to be among the most pressing needs. A 
real-time operational methodology was developed 
for a multipurpose reservoir operation for the gen- 
eration of hydroelectric power irrigation water, 
which was applied to the Bhadra reservoir system 
in the state of Karnataka, India. The method con- 
sists of three phases of computer modeling. In the 
= the optimal release policy for a given 
initial storage and inflow is determined using a 
stochastic dynamic programming model. Stream- 
flow forecasting using an adaptive AutoRegressive 
Integrated Moving Average model constitutes the 
second phase. A real-time simulation model is de- 
veloped in the third phase which uses the forecast 
inflows from the second phase and the operating 
policy from the first phase. A comparison of the 
optimal monthly real-time operation with the his- 
torical operation demonstrates the relevance, appli- 
cability and relative advantages of the proposed 
methodology. (Author’s abstract) 

W91-01464 


SIMPLIFIED ANALYSIS OF SOIL WATER 
FLOW TO A MOLE DRAIN. 

Massey Univ., Palmerston North (New Zealand). 
Dept. of Soil Science. 

For primary bibliographic entry see Field 2G. 
W91-01476 


DOWNSTREAM OF THE NOVOSIBIRSK HY- 
DROELECTRIC STATION ON THE OB RIVER. 
V. P. Bityukov. 

Hydrotechnical Construction HYCOAR, Vol. 23, 
No. 10, p 587-591, April 1990. 1 fig. Translated 
from Gidrotekhnicheskoe Stroitelstvo, No. 10, p 
25-28, October 1989. 


Descriptors: *Channel erosion, *Dams, *Hydro- 
electric plants, *Hydrologic regime, *Metropolitan 
water management, *Soviet Union, *Water re- 
sources management, Channel improvement, 
Channel stability, Reservoirs, Water level fluctua- 
tions, Watershed management. 


The construction of large hydroelectric develop- 
ments on flatland rivers introduces large changes 
in their natural hydrologic regime. The 30-year 
period of operation of the Novosibirsk (Soviet 
Union) hydro development on the Ob River clear- 
ly confirms the indicated relation between fluvial 
processes in the river and operation of water- 
a objects of the city. The natural proc- 
ess of deep channel erosion diminished after dam- 
ming the river and creation of the reservoir during 
the first decade of operation. In the second half of 
the 1960s, quarrying in the lower pool adjacent to 
the hydrostation began to have a substantial effect 
on the natural transformation process of the chan- 
nel due to streamflow regulation and retention of 
sediments by the reservoir. During the period be- 
tween 1966 and 1984 more than 40 million cu m of 
sand-gravel mixture was dredged from the river 
channel and floodplain, causing a decrease in water 
levels. A decrease in levels downstream led to a 
deficit of reservoir water resources in dry years. 
The priority of water users of Novosibirsk is par- 
tial restoration of the water levels in the stretch 
between the hydrostation and the city by con- 
structing embankments damming nonnavigable 
branches and converting the channel into a single- 
branch channel. A radical solution for the problem 
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of reliably providing water to consumes in the city 
is to reconstruct all intakes located downstream of 
the hydro development. (Fish-PTT) 

W91-01544 


EVALUATION OF DETENTION BASIN PER- 
FORMANCE IN THE PIEDMONT REGION OF 
NORTH CAROLINA. 

North Carolina Univ. at Charlotte. Dept. of Civil 
Engineering. 

For primary bibliographic entry see Field 5G. 
W91-01824 


FLOOD OF OCTOBER 1983 AND HISTORY OF 

FLOODING ALONG THE SAN FRANCISCO 

RIVER, CLIFTON, ARIZONA. 

— Survey, Tucson, AZ. Water Resources 
iv. 

For primary bibliographic entry see Field 2E. 
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4B. Groundwater Management 


GROUNDWATER: A REVIEW OF THE 1989 
LITERATURE. 

North Carolina Univ., Chapel! Hill. Dept. of Envi- 
ronmental Sciences and Engineering. 

For primary bibliographic entry see Field 2F. 
W91-01178 


DEEP-WELL NORTH-HOLLAND 
DUNE AREA, 

Waterworks of North-Holland, Bloemendaal 
(Netherlands). 

E. Roosma, and A. Stakelbeek. 

Ground Water GRWAAP, Vol. 28, No. 5, p 778- 
782, September/October 1990. 10 fig, 8 ref. 


IN THE 


Descriptors: *Artificial recharge, *Deep wells, 
*Groundwater management, *Infiltration, *The 
Netherlands, *Water resources development, 
*Water resources management, *Water supply, 
Drinking water, Ecological effects, Potable water, 
Public policy, Water quality. 


The government’s policy concerning the manage- 
ment of the dunes in The Netherlands on behalf of 
the interests of nature and the environment is caus- 
ing constraints for the waterworks of North-Hol- 
land located in the dunes at the North Sea coast. 
The existing artificial recharge systems consist 
mostly of ponds and open canals in which import- 
ed pretreated surface water is infiltrated to provide 
a reliable drinking water supply in the province of 
North-Holland. Because the quality of the water, 
infiltrated by canals has a negative influence on 
ecological values, extension of this system will not 
be possible. An alternative is deep-well infiltration; 
instead of infiltrating by canals, water will be infil- 
trated in semiconfined aquifers, so there will be less 
influence on existing ecological values. The Pro- 
vincial Waterworks of North-Holland are con- 
structing a pilot plant with a capacity of 5 million 
cubic meters/acre/year to investigate its reliability 
and its suitability for a development as natural as 
possible for this region. The history of artificial 
recharge is presented along with an overall look at 
the preliminary investigations, and an overview of 
the main issues for a definite engineering. (Au- 
thor’s abstract) 
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BIOFILM GROWTH AND THE RELATED 
CHANGES IN THE PHYSICAL PROPERTIES 
OF A POROUS MEDIUM. 1. EXPERIMENTAL 
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BIOFILM GROWTH AND THE RELATED 
CHANGES IN THE PHYSICAL PROPERTIES 
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Princeton Univ., NJ. Dept. of Civil Engineering 
and Operations Research. 

For primary bibliographic entry see Field 2F. 
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BIOFILM GROWTH AND THE RELATED 
CHANGES IN THE PHYSICAL PROPERTIES 
OF A POROUS MEDIUM. 3. DISPERSIVITY 
AND MODEL VERIFICATION. 

Princeton Univ., NJ. Dept. of Civil Engineering 
and Operations Research. 

For primary bibliographic entry see Field 2F. 
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OPTIMAL ARTIFICIAL RECHARGE IN 
INTERMITTENT MULTIBASIN SYSTEM. 

K.N. Toossi Univ. of Technology, Tehran (Iran). 
Dept. of Civil Engineering. 

K. Zomorodi. 

Journal of Water Resources Planning and Manage- 
ment (ASCE) JWRMDS, Vol. 116, No. 5, p 639- 
651, September/October 1990. 7 fig, 23 ref. 


Descriptors: *Artificial recharge, *Flow equations, 
*Recharge basins, *Sedimentation, *Water re- 
sources management, Computer models, Constant 
flow, Flow rates, Infiltration rate, Suspended sedi- 
ments. 


Among the various factors that reduce the rate of 
recharge in an artificial recharge basin with time, 
the settling of the suspended sediments in the re- 
charge water is usually the most important. An 
equation has been developed to represent the 
change of infiltration rate of a turbid water with 
time and with the concentration of suspended sedi- 
ments. This equation was further generalized to 
consider the effect of the basin size on the recharge 
rate. Optimal scheduling of consecutive recharge 
and dry periods was determined to result in the 
maximum recharge rate in the long run. A comput- 
er model was developed to provide the optimal 
design of an intermittent multibasin recharge 
(IMBR) system. The model was run using a set of 
real field data, and the results show that when a 
constant flow rate is available during the recharge 
season, IMBR would be a more efficient system of 
artificial recharge than either continuous or inter- 
mittent recharge on a single basin. (Author’s ab- 


stract) 
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RECONNAISSANCE-LEVEL ALTERNATIVE 
OPTIMAL GROUND-WATER USE STRATE- 
GIES. 

Utah State Univ., Logan. Dept. of Agricultural 
and Irrigation Engineering. 
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CALIFORNIAZATION OF ARIZONA WATER 
POLITICS. 

For primary bibliographic entry see Field 6B. 
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PREDICTING WELL DRAWDOWN DURING 
PROLONGED PUMPING. 
Westinghouse Environmental and Geotechnical 


32-33, August 1990. 2 fig. 


Descriptors: *Groundwater movement, *Wells, 
Confined aquifers, Unconfined aquifers, * Aquifers, 
*Drawdown, *Pumping test, Water supply, Data 
interpretation. 


An important consideration in groundwater man- 
agement is whether prolonged pumping will result 
in dewatering of the aquifer. The first step in 
extrapolating the drawdown data beyond the end 
of a constant-rate pumping test is to plot the data 
from the test on semilogarithmic graph paper. The 
drawdown data from the test of an unconfined 
aquifer is usually corrected for locally diminished 
transmissivity and plotted above the field data. The 
trend of the actual artesian drawdown may be 
projected in a straight line to predict the draw- 
down after several months of continuous pumping. 
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To simulate a maximum drawdown, the slope of 
the projected trend can be steepened to double that 
of the observed data. If the cone of depression is 
small in relation to the size of the aquifer, the 
drawdown will stabilize in less than 70 days in 
most situations. This procedure can be useful in 
predicting long-term drawdown when pumping a 
water supply well during periods of drought. 
(Miller-PTT) 
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Geological Survey, Little Rock, AR. Water Re- 
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NAS RIVER DRAINAGE BASIN. 

Geological Survey, Sacramento, CA. Water Re- 
sources Div. 

For primary bibliographic entry see Field 7A. 
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ASSESSMENT OF HYDROLOGIC AND HY- 
DROGEOLOGIC DATA AT CAMP LEJEUNE 
MARINE CORPS BASE, NORTH CAROLINA. 
Geological Survey, Raleigh, NC. Water Resources 
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For primary bibliographic entry see Field 2F. 
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CINITY OF ONSLOW AND SOUTHERN 
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WATER RESOURCES OF CODINGTON AND 
GRANT COUNTIES, SOUTH DAKOTA. 
Geological Survey, Huron, SD. Water Resources 
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Geological Survey, Cheyenne, WY. Water Re- 
sources Div. 

For primary bibliographic entry see Field 2F. 
W91-01852 


DEVELOPMENT OF METHODOLOGY AND 
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Nebraska Univ.-Lincoln. Dept. of Agricultural Ec- 
onomics. 

For primary bibliographic entry see Field 3F. 
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NUTRIENT EXPORT IN STORMFLOW FOL- 
LOWING FOREST HARVESTING AND SITE- 
PREPARATION IN EAST TEXAS. 

Agricultural Research Service, Boise, ID. North- 


west Watershed Research Center. 
For primary bibliographic entry see Field 5B. 
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ASSESSMENT OF CUMULATIVE IMPACTS 
TO WATER QUALITY IN A FORESTED WET- 
LAND LANDSCAPE. 


Clemson Univ., Georgetown, SC. Belle W. Baruch 
Forest Science Inst. 

D. L. Childers, and J. G. Gosselink. 

Journal of Environmental Quality JEVQAA, Vol. 
19, No. 3, p 455-464, July/September 1990. 5 fig, 3 
tab, 38 ref. 
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ments, Tensas Basin, Turbidity, Water quality 
management, Water quality monitoring, Water- 
shed management. 


In a procedure for determining cumulative impacts 
in bottomland hardwood forests (BLHF), changes 
in landscape integrity over time were assessed 
using structural and functional ecosystem indices. 
Historical records of suspended sediment, N, P, 
and turbidity from three streams in the Tensas 
Basin, Louisiana were analyzed. Significant posi- 
tive relationships between water levels in these 
streams and concentrations of total P, total Kjel- 
dahl N, total suspended sediment and turbidity 
confirmed a loading phenomenon characteristic of 
watersheds in which much of the original forest 
cover has been cleared. Eighty-five percent of the 
original forest in the Tensas Basin has been con- 
verted to agricultural fields. N/P ratios in two of 
the rivers (6.4:1 and 10.2:1 molar ratios) were 
lower than expected in P-limited freshwater sys- 
tems, where N/P ratios are generally >10-15. 
Most of the excess in P is probably related to the 
geochemical adsorption of P to sediment particles 
and selective loading of P during erosive storm 
events. As a result, the nutrient limiting aquatic 
primary productivity may be N in much of the 
Tensas Basin. Between 1978 and 1986, P levels 
exceeded 0.1 mg/L 96% of the time (P >0.1 mg/ 
L signals eutrophy in lotic systems). Total suspend- 
ed sediment concentration patterns were erratic 
and in excess of 80 mg/L over half of the time in 
two of the three streams studied (1966-1986). A 
goal oriented management plan for improved 
water quality in the Tensas Basin was devised 
based on this cumulative impact assessment. Im- 
provement of the ecosystem can be achieved in a 
number of ways, including the reestablishment of 
natural hydrologic flow wherever possible, the use 
of agricultural practices that reduce runoff, the 
protection of existing forested corridors along 
streams, and the mitigative creation of new buffer- 
ing zones. (Author’s abstract) 
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EFFECTS OF CLEARFELLING A _ SITKA 
SPRUCE STAND ON THE WATER BALANCE 
OF A PEATY GLEY SOIL AT KERSHOPE 
FOREST, CUMBRIA. 
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From 1981-1985 the water balance of four 2 ha 
plots of a ploughed and drained Sitka spruce plan- 
tation was monitored. During 1983, three plots 
were clearfelled and a fourth was left standing as a 
control. A ground level rain gage over-collected 
during snow, but otherwise collected 3% more 
water than standard rain gages. Annual precipita- 
tion (1259-1688 mm) averaged 1439 mm. The 
forest canopy intercepted 38% and transpired 12% 
of gross precipitation. Fifty percent of gross pre- 
cipitation was evaporated while 50% left the site as 
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runoff. Throughfall and stemflow fractions of net 
a jitation were 0.87 and 0.13 respectively. After 
elling, annual runoff increased to 68% of 
po precipitation. After adjustment using the 
before and after comparison in the control plot, the 
decrease in annual evaporative loss resulting from 
clearfelling was 290 mm. (Author’s abstract) 
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HUMUS FORM DEVELOPMENT AND HILLS- 
LOPE RUNOFF, AND THE EFFECT OF FIRE 
AND MANAGEMENT, UNDER MEDITERRA- 
NEAN FOREST IN NE-SPAIN. 

Amsterdam Univ. (Netherlands). Lab. for Physical 
Geography and Soil Science. 
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UNEXPECTED HYDROLOGIC PERTURBA- 
TION IN AN ABANDONED UNDERGROUND 
COAL MINE: RESPONSE TO SURFACE REC- 
LAMATION. 

Indiana Geological Survey, Bloomington. 

D. Harper, G. A. Olyphant, and E. J. Hartke. 
Environmental Geology and Water Sciences 
EGWSEI, Vol. 15, No. 3, p 179-187, May/June 
1990. 5 fig, 2 tab, 12 ref. 


Descriptors: *Coal mines, *Land reclamation, 
*Mine wastes, *Subsidence, Disturbance, Flood- 
ing, Geologic fractures, Potentiometric level. 


A reclamation project at the abandoned Black- 
hawk Mine site near Terre Haute, Indiana, lasted 
about four months and involved the burial of 
coarse mine refuse in shallow (less than 9 m) pits 
excavated into loess and till in an area of about 16 
ha. An abandoned flooded underground coal mine 
underlies the reclamation site at a depth of about 
38 m; the total area underlain by the mine is about 
10 sq km. The potentiometric levels associated 
with the mine indicate a significant (2.7 m) and 
prolonged perturbation of the deeper confined 
groundwater system; 14 months after completing 
reclamation, the levels began to rise linearly (at an 
average rate of 0.85 cm/day) for 11 months, then 
fell exponentially for 25 months, and are now 
stable. Prominent subsidence features exist near the 
reclamation site. Subsidence-related fractures were 
observed in cores from the site, and such fractures 
may have provided a connection between the shal- 
lower and deeper groundwater systems. (Author’s 
abstract) 
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Louisiana State Univ., Baton Rouge. Center for 
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USER DEFINED CONDUITS IN THE EXTRAN 
BLOCK OF SWMM. 

Tulane Univ., New Orleans, LA. 

M. L. Yasenchak, and T. J. McGhee. 

IN: Proceedings of Stormwater and Water Quality 
Model Users Group Meeting. October 3-4, 1988, 
Denver, CO. EPA Report No. EPA/600/9-89/ 
001, January 1989. p 1-9, 4 fig, 2 ref. 
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*Water supply development, Computer programs, 
EXTRAN, Finite difference methods, Flood rout- 
ing, Floodwater, Hydraulic models, Louisiana, 
Mathematical studies, New Orleans, Pipelines, 
Pumping, Runoff, Simulation analysis. 





The drainage system in the City of New Orleans is 
extremely complex, containing conduits ranging 
from small circular pipes to very large open canals 
with complicated cross-sectional geometries. 
Invert slopes are low (sometimes zero) and permit 
the branching of flow in the downstream direction 
as well as flow reversal during runoff events. Both 
large and small conduits are surcharged and the 
entire flow must be pumped since the city is sur- 
rounded by levees. This network has been simulat- 
ed using EPA’s Storm Water Management Model 
(SWMM). SWMM provides a variety of alterna- 
tive routing techniques, ranging from a quasi- 
steady state storage routing procedure in 
RUNOFF, to a finite difference solution of the 
Saint Venant equations in EXTRAN. The solution 
technique employed in EXTRAN is most suitable 
for New Orleans, but this block permits use of only 
six standard conduit shapes which do not always 
correspond to those which exist in the system. 
Since the system is not satisfactorily simulated by 
TRANSPORT, EXTRAN has been modified to 
permit the use of any shape whatsoever, whether it 
can be mathematically defined or not. The revised 
version of EXTRAN will accept and run data sets 
prepared for the standard program with no 
changes whatsoever and has been use to assess the 
effects of ———— unusual sewer shapes by 
the standard sections of EXTRAN. To determine 
whether the modifications to EXTRAN were cor- 
rect, a network of rectangular and circular con- 
duits, was analyzed using the modified version 
without user-defined conduits. Next, it was reana- 
lyzed by sequentially replacing the rectangular and 
circular conduits one by one with user-defined 
shapes, which were actually rectangles and circles. 
This replacement created large differences in cal- 
culated flows and depths became progressively 
larger. This hydraulic radius computational error 
was corrected, yielding a maximum difference be- 
tween flows commonly 0.01 cu ft/sec (cfs) and 
averaged 0.04 cfs. The results were compared with 
those shapes obtained for hydraulically equivalent 
rectangular and circular shapes. It was found that 
as the channels approach full flow, the differences 
diminished and at full flow the differences were 
_ eo also W91-01188) (Lantz-PTT) 


REVISED RUNOFF BLOCK OF SWMM. 
Colorado Univ. at Denver. Dept. of Civil Engi- 


neering. 
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Model Users Group Meeting. October 3-4, 1988, 
Denver, CO. EPA Report No. EPA/600/9-89/ 
001, January 1989. p 10-20, 4 fig, 6 tab, 5 ref. 


Descriptors: *Conduits, *Model studies, *Storm 
Water Management Model, *Urban hydrology, 
*Urban runoff, *Water management, *Water qual- 
ity, Computer models, Data interpretation, Ero- 
sion, Flood routing, Floods, Hydraulic models, 
Pipelines, Pipes, Runoff, Simulation analysis, 
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The Storm Water M ment Model (SWMM) 
model consists of hy ic watershed simulation, 
water quality modeling, hydraulic routing, con- 
tamination prediction, and erosion estimation, as 
well as other features to function as a complete 
water quality and Pr oe 4 model. Changes were 
made to the Runoff Block of SWMM in 1974 to 
include the option of an overflow section for pipes 
and channels, and routing capability to model stor- 
age reservoirs such as detention ponds. In March 
1985, the revised version of the Runoff Block of 
SWMM was converted to a microcomputer ver- 
sion and named UDSWM2-PC which includes 
only the rainfall and runoff subroutines required 
for stormwater drainage modeling. The software 
was modified to be capable of reading and routing 
hydrographs previously generated by software 
which uses the synthetic unit graph convolution to 
predict storm hydrographs. In this study the 
UDSWM2-PC was further modified to include a 
pipe sizing capability which enables the software 
to compute the required pipe diameter for the 
given hydrographs. The new version, named 
UDSWM3-PC is capable of simulating flood prop- 
agations in a drainage system with or without 
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existing pipes in the network. Results of this study 
indicate that the —ar sizing greatly enhances 
the versatility of the UDSWM2-PC model. 
UDSWM3-PC can now be used for drainage basin 
analysis with or without existing storm sewers. 
The UDSWM2-PC model is inefficient with com- 
puter memory space. Approximately 90 arrays of 
399 points are reserved for storing gutter and 
subbasin data. Only a portion of these arrays are 
utilized during computations depending on the 
total numbers of gutters and sub-basins in the 
drainage network. The remainder of the array 
space remains idle. The case study used only 4.5% 
of the reserved array space. (See also W91-01188) 
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SWMM-4. 

Florida Univ., Gainesville. Dept. of Environmental 
Engineering Sciences. 

W. G. Huber, and R. E. Dickinson. 
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runoff relationships, *Storm Water Management 
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studies, Precipitation, Runoff, Storm water man- 
agement, Water management, Water quality man- 
agement. 


Version 4 of the EPA Storm Water Management 
Model (SWMM) was released during September 
1988. Improvements and changes include: full ad- 
wanes or microcomputer use, addition of natural 
c el geometry to EXTRAN and Transport 
Blocks (using HEC-2 input formats), addition of 
subsurface quantity routing to the Runoff Block, 
ability to access recent National Weather Service 
precipitation and meteorological data and perform 
statistical analysis on these data, variable time steps 
in the Runoff Block, metrification of the Extran 
Block, and simplification of the input data. The 
model is available from the EPA Center for Expo- 
sure Assessment Modeling in Athens, Georgia. 
Version 4 of SWMM attempts to update and cor- 
rect errors found in earlier versions, add new com- 
putational features, and make the program easier to 
run on a microcomputer without eliminating the 
option for use on main-frames. The conceptualiza- 
tion of the rainfall-runoff quality process remains 
the same, with attendant strengths and weaknesses. 
SWMM is ex to remain a familiar and im- 
proving tool for the analysis of urban hydrologic 
and similar problems for the foreseeable future. 
(See also W91-01188) (Lantz-PTT) 
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Computer modeling of urban runoff has advanced 
in the last decade, particularly with the advent of 
the personal computer. The modeling techniques 
for simulating watershed res and real-time 
rainfall have increased the ability to more precisely 
predict the runoff peaks and hydrographs. This 
advance in modeling capabilities has benefited the 
overall understanding of the physical sciences. 
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Input data as it relates to the actual end use of the 
model results has also advanced. In many cases the 
model results are used to develop a floodplain for 
regulatory purposes, or to develop hydrographs to 
design flood mitigation facilities. This aspect of 
modeling is more for administrative purposes and 
the decisions on the input data are not necessarily 
based on simulating the actual physical processes. 
Instead, decisions are made to facilitate the admin- 
istration of the floodplain regulations or to provide 
a sound engineering basis for facilities which are 
designed for anticipated future development. Deci- 
sions were made during urban runoff modeling for 
several watersheds in the Denver area, are present- 
ed which required the model to account for antici- 
pated future watershed conditions. The decisions 
are based on administrative considerations such as: 
(1) worst case scenarios, (2) limited jurisdictional 
control of development, (3) ability to accurately 
predict future conditions, and (4) local policies 
regarding stormwater management. The use of in- 
advertent detention that occurs upstream of road 
or railroad embankments, flood flows which 
become split from the main channel, projections of 
impervious land densities, and selection of water- 
shed characteristics and routing patterns, are high- 
lighted. (See also W91-01188) Lantz-PTT) 
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sheds, Water quality management. 


Statistical modeling studies are presented for the 
City of Austin’s two stormwater quality monitor- 
ing programs. One program monitors creeks of 
various large multiple-land use urban watersheds. 
The other program monitors flow and water qual- 
ity of small single-land use urban watersheds and 
control structures. The stormwater quality and 
rainfall runoff data generally follow log-normal 
probability distributions. Based on the assumptions 
of normality or log-transformed normality, the 
data were analyzed using SAS computer programs. 
Regression equations relating runoff and rainfall 
variables were successfully developed for each wa- 
tershed. Total and incremental pollutant loads for 
storms were regressed on runoff variables and an- 
tecedent rainfall conditions. Validation of the re- 
gression equation was dependent on statistical tests 
and specific precision standards. The amount of 
impervious cover in a watershed was chosen to 
represent the degree of urbanization for the water- 
shed; the pollutant load per storm was found to 
linearly increase with the increase of watershed 
impervious cover. The pollutant concentration de- 
pended on various factors, many of which also 
relate to the amount of impervious cover. For the 
large watersheds, the concentration of many of 
those parameters was found to increase with im- 
pervious cover. For small urban watersheds these 
relationships do not exist; the concentration was 
dependent on the land use and maintenance. Re- 
sults from two filtration basins and one wet pond 
support the City of Austin’s watershed ordinance 
which specifies impervious cover limitations, and 
requires sedimentation and/or filtration basins for 
controlling stormwater quality for developing 
areas. (See also W91-01188) (Lantz-PTT) 
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A review of recent applications of SWMM in the 
New Orleans Metropolitan area is presented. The 
city and adjoining areas of Jefferson Parish are 
entirely enclosed by levees, have very little surface 
relief, and have drainage systems which are thor- 
oughly interconnected and subject to reversals of 
flow. Rainfall amounts are heavy. The normal 
annual precipitation exceeds 60 inches and individ- 
ual storms may produce totals of 10-12 inches in as 
many hours. In recent years extensive property 
damage resulting from flooding has been the impe- 
tus for studies intended to improve the capacity of 
systems which, in at least some cases, were built to 
dewater marsh and swamp land and are now used 
to drain developed urban areas. The standard 
SWMM blocks RUNOFF, TRANSPORT, and 
EXTRAN have all been used depending upon the 
particular circumstance. In addition, certain modi- 
fications have been made which make the model 
more useful in the New Orleans region. Among 
these are the use of ‘Standard Streets’ in a manner 
analogous to that employed in the Chicago Drain- 
age Model, inclusion of user-defined conduits in 
EXTRAN, and improvement of the pumping cal- 
culations in EXTRAN to better simulate a system 
with multiple pumps and variable suction and dis- 
charge bay elevations. Simulation of storms in 
excess of the drainage system capacity illustrated 
the deficiencies by showing discharges at internal 
points. The inadequate sections were increased in 
dimension and other modifications were made in 
the modeled system unit it was capable of convey- 
ing the flow to the pump stations without flooding. 
(See also W91-01188) (Lantz-PTT) 
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TION PLANS IN THE WASHINGTON, D.C. 
REGION. 

Camp, Dresser and McKee, Inc., Annandale, VA. 
B. W. Mack, T. S. George, and J. P. Hartigan. 

IN: Proceedings of Stormwater and Water Quality 
Model Users Group Meeting. October 3-4, 1988, 
Denver, CO. EPA Report No. EPA/600/9-89/ 
001, January 1989. p 73-80, 1 fig, 1 tab, 3 ref. 


Descriptors: *District of Columbia, *Storm Water 
~ Model, *Urban hydrology, *Urban 
off, Flood plain management, Management 
planning, Model studies, Runoff, Storm runoff, 
Storm water management, Urban watersheds, 
Water quality. 


A regional approach to stormwater detention is the 
current trend for stormwater master plan develop- 
ment in the Washington metropolitan region. The 
development of criteria for locating and designing 
regional basins, and the modeling a used 
to maximize regional detention benefits on a water- 
shed basis are addressed. Stormwater models were 
applied to develop a regional detention basin 
master plan for Fairfax County, Virginia, along 
with a preliminary stormwater management inves- 
tigation for Montgomery County, Maryland. Fol- 
lowing the selection of regional detention basin 
sites and the completion of conceptual designs the 
SWMM/EXTRAN model and the Soil Conserva- 
tion Service TR-20 model were used to determine 
the water shed wide impacts of alternative deten- 
tion systems. To assess regional benefits, various 
locational schemes were analyzed for both county 
plans. The Fairfax County plan included the design 
of maximum efficiency basins which utilize lower 
maximum release rates to compensate for areas not 
controlled by regional facilities. The regional de- 
tention basin network, recommended in the Mont- 
gomery County investigation, demonstrated the 
use of extended detention on top of a permanent 
pool for water quality benefits. In several cases, in 
addition to water quality benefits, this type of 
design reduced the post-development 2-year peak 
flows to levels less than pre-development condi- 


tions. The TR-20 model was used to evaluate the 
watershed wide impacts of this type of design. In 
addition, a PC graphics package was developed to 
illustrate the watershed interactions of the routed 
TR-20 hydrographs. (See also W91-01188) (Au- 
thor’s abstract) 

W91-01196 


APPLICATION OF QUAL II TO EXPLORE 
WASTELOAD ALLOCATION ALTERNATIVES. 
Rhode Island Dept. of Environmental Manage- 
ment, Providence. 

For primary bibliographic entry see Field 5G. 
W91-01197 


MULTI-MODEL MICRO-COMPUTER BASED 
WET DETENTION BASIN DESIGN METHOD- 
OLOGY. 

North Carolina Dept. of Natural Resources and 
Community Development, Raleigh. Div. of Envi- 
ronmental Management. 

S. L. Harrell. 

IN: Proceedings of Stormwater and Water Quality 
Model Users Group Meeting. October 3-4, 1988, 
Denver, CO. EPA Report No. EPA/600/9-89/ 
001, January 1989. p 119-125, 3 fig, 6 ref, append. 


Descriptors: *Computer programs, *Design stand- 
ards, *Detention reservoirs, *Storm water manage- 
ment, *Urban hydrology, *Urban runoff, Flood 
control, Management planning, Runoff, Sedimen- 
tation, Spillways, Storm runoff, Water manage- 
ment. 


A regulatory driven technical guidance manual, 
including a compendium of model series, is being 
synthesized from widely available manuals and 
models to assist developers in planning stormwater 
control mechanisms, and to aid municipal officials 
in reviewing these plans. Design of wet detention 
basins, usually consists of determining in four steps: 
(1) the minimum surface area of the ent 
pool, (2) the storage volume that will detain 
specified runoff, (3) principal spillway size and 
additional storage volume for flood control and 
sediment accumulation, and (4) the dam and emer- 
gency spillway design parameters. Tables of the 
required surface area for a given drainage area, 
impervious, and watershed characteristics are used 
for the first step. The remaining steps are complet- 
ed using a LOTUS 123 spreadsheet model. (See 
also W91-01188) (Lantz-PTT) 

W91-01200 


MODELING AND FIELD EVALUATIONS OF 
URBAN WET DETENTION PONDS. 

North Carolina Univ. at Charlotte. Dept. of Civil 
Engineering. 

J. S. Wu. 

IN: Proceedings of Stormwater and Water Quality 
Model Users Group Meeting. October 3-4, 1988, 
Denver, CO. EPA Report No. EPA/600/9-89/ 
001, January 1989. p 129-141, 1 fig, 8 tab, 17 ref. 


Descriptors: *Detention reservoirs, *Field tests, 
*Model studies, *Urban hydrology, *Urban runoff, 
*Water quality, Management planning, North 
Carolina, Runoff, Water management, Water qual- 
ity management. 


An extensive stormwater sampling program was 
conducted on three existing urban wet detention 
ponds in the Piedmont region of North Carolina, 
and an EPA model was examined and verified for 
its usefulness in analyzing the water-quality im- 
provement performance of urban wet detention 
ponds. By analyzing the pollutant removal data 
collected from eleven runoff events, a performance 
relationship was observed, permitting the incorpo- 
ration of water quality improvement requirements 
into the proper sizing of wet detention ponds. To 
achieve a minimum level of urban runoff pollution 
control, the surface area ratio of detention ponds 
must be greater than 0.5%. Approximately 1% to 
2% of the watershed area is needed for developing 
detention ponds to control 70% or more of the 
sediment load. (See also W91-01188) (Lantz-PTT) 
W91-01201 


HYDROLOGIC DATA AUTOMATION USING 
AUTOCAD. 

Kiowa Engineering Corp., Denver, CO. 

For primary bibliographic entry see Field 7C. 
W91-01202 


DISTRIBUTED RAINFALL-RUNOFF MODEL- 
ING BASED ON DIGITAL MAP DATABASE, 
Colorado Univ. at Denver. Dept. of Civil Engi- 


neering. 
For primary bibliographic entry see Field 7C. 
W91-01203 


PC-SYNOP, A RAINFALL ANALYSIS TOOL. 
Woodward-Clyde Consultants, Oakland, CA. 

For primary bibliographic entry see Field 7C. 
W91-01204 


COMPUTER AIDED PLANNING OF DRAIN- 
AGEWAY IMPROVEMENTS MADE EASY 
WITH LOTUS 1-2-3. 

Greenhorne and O’Mara, Inc., Aurora, CO. 

For primary bibliographic entry see Field 7C. 
W91-01205 


HYETOGRAPH COMPOSITING EFFECTS ON 
URBAN RUNOFF MODELLING, 

Kiowa Engineering Corp., Denver, CO. 

For primary bibliographic entry see Field 7C. 
W91-01206 


GULF COAST FLOOD ROUTING. 

Wright Water Engineers, Inc., Denver, CO. 
For primary bibliographic entry see Field 2E. 
W91-01210 


FORESTS AND THE TEMPERATURE OF 
UPLAND STREAMS IN WALES: A MODEL- 
LING EXPLORATION OF THE BIOLOGICAL 
EFFECTS. 

University Coll., Cardiff (Wales). School of Pure 
and Applied Biology. 

For primary bibliographic entry see Field 2E. 
W91-01343 


CULTURAL EUTROPHICATION OF WEST 
POINT LAKE--A 10-YEAR STUDY. 

Auburn Univ., AL. Dept. of Fisheries and Allied 
Aquacultures. 

For primary bibliographic entry see Field 5C. 
W91-01354 


EFFECT OF HYDROPOWER PEAKING FLOW 
FLUCTUATIONS ON COMMUNITY STRUC- 
TURE AND FEEDING GUILDS OF INVERTE- 


Minnesota Univ., St. Paul. Dept. of Forest Re- 
sources. 

N. H. Troelstrup, and G. L. Hergenrader. 
Hydrobiologia HYDRB8, Vol. ‘159, No. 3, p 217- 
228, July 31, 1990. 2 fig, 4 tab, 41 ref. 


Descriptors: *Aquatic insects, *Dam effects, *Hy- 
droelectric power, *Limnology, *Macroinverte- 
brates, *Missouri River, *Nebraska, *Reservoir re- 
leases, *Species diversity, *Stream discharge, 
*Stream ecology, Abundance, Artificial substrates, 
Caddisflies, Depth, Diurnal variation, Food habits, 
Impoundments, Mayflies, Midges, Monitoring, Oli- 
gochaetes, Unsteady flow. 


Artificial substrates were used to monitor the in- 
vertebrate communities below a power peaking 
impoundment and a flow re-regulating impound- 
ment on the Missouri River in Northeastern Ne- 
braska. Invertebrate communities on shallow sam- 
plers subjected to exposure from diel fluctuations 
in flow averaged 3 taxa per sampler and 91 orga- 
nisms per square meter. In the absence of diel 
fluctuations, number of taxa per sampler increased 
to 12 and mean densities increased to 743 per 
square meter. Fluctuating discharges had no signif- 
icant effect on numbers of taxa or densities on 





continually submerged artificial substrates. How- 
ever, greater numbers of taxa and total densities 
were observed on deep (107 cm) versus shallow 
(30 cm) samplers below both es Poly- 
centropodidae (Trichoptera), momidae (Dip- 
tera) and Oligochaeta were observed to tolerate 
diel fluctuations and exposure below Fort Randall 
Dam while Hydropsychidae (Trichoptera) and 
Heptageniidae (Ephemeroptera) were extremely 
intolerant. Collector-gathers and predator-en- 
gulfers were the predominant functional groups 
colonizing samplers below both impoundments. 
Higher numbers of collector-gathers, collector-fil- 
terers, and scrapers were observed from samplers 
in the absence of diel flow fluctuations. These 
findings corroborate results from a number of 
other investigations, separated in space and time. 
Examined collectively, these studies provide the 
framework for understanding power peaking as a 
stress to benthic stream communities. (Author’s 
abstract) 

W91-01357 


BUFFERING CAPACITY OF COAL MINE 
SPOILS AND FLY ASH AS A FACTOR IN THE 
PROTECTION OF THE AQUATIC ENVIRON- 


Polish Academy of Sciences, Zabrze. Inst. of Envi- 
ronmental Engineering. 


For primary bibliographic entry see Field 5G. 
W91-01455 


ENVIRONMENTAL IMPACTS OF DEVELOP- 
MENT ON WETLANDS IN ARID AND SEMI- 


LANDS. 
University Coll., London (England). Dept. of Ge- 
ography. 
For primary bibliographic entry see Field 6G. 
W91-01462 


CHANGES IN STREAM MORPHOLOGY AND 
STORM TRANSPORT OF SESTON FOLLOW- 
ING WATERSHED DISTURBANCE. 

Virginia Polytechnic Inst. and State Univ., Blacks- 
burg. Dept. of Biology. 

For primary bibliographic entry see Field 2J. 
W91-01505 


PROBLEMS IN DETERMINING THE RETURN 
OF A WATERSHED TO PRETREATMENT 
CONDITIONS: TECHNIQUES APPLIED TO A 
STUDY AT CASPAR CREEK, CALIFORNIA. 
Forest Service, Arcadia, CA. 

R. B. Thomas. 

Water Resources Research WRERAQ, Vol. 26, 
or 9, p 2079-2087, September 1990. 7 fig, 6 tab, 14 
ref. 


: *Flood peak, *Forest watersheds, 
*Land use, *Logging, *Rainfall-runoff relation- 
ships, *Road construction, *Storm runoff, *Sus- 
pended sediments, Land management, Streamflow, 
Watershed management. 


Using a previously treated basin as a control in 
subsequent paired watershed studies requires the 
control to be stable. Basin stability can be assessed 
in many ways, some of which were investigated 
for the South Fork of Caspar Creek in northern 
California. This basin is recovering from logging 
and road building in the early 1970s. Three storm- 
based discharge characteristics (peak discharge, 
quick flow, a total storm flow), daily flows, and 
concentration of suspended sediment were studied 
to see if the South Fork can be used as a control in 
a second experiment. Mean sediment concentration 
in three discharge classes and regression param- 
eters for the other data were tested to estimate 
remaining treatment effects relative to the North 
Fork. Patterns of change were similar for most 
data, with rises in response followed by returns 
toward pretreatment conditions. The storm and 
sediment data showed few significant differences, 
but tests on daily flows indicated that differences 
still exist. The overall evidence suggests that the 
South Fork has returned to near pretreatment con- 
ditions. Better sediment data are needed for studies 
of ber effects of land management. (Author’s ab- 
stract 


WATER QUANTITY MANAGEMENT AND CONTROL—Field 4 


W91-01523 


BACTERIAL PRODUCTION AND RESPIRA- 

TION IN THE LAKES OF DIFFERENT 

po lemiya Nauk SSSR, Leningrad. Inst. Ozerove- 
leniya. 

For a bibliographic entry see Field 2H. 

W91-0161 


RESPONSE OF COASTAL ZONE MANAGE- 
MENT PROGRAMS TO SEA LEVEL RISE IN 
THE UNITED STATES. 


ee Univ., Seattle. Inst. for Marine Stud- 


For primary bibliographic entry see Field 6B. 
W91-01619 


VEGETATION DYNAMICS IN IMPOUNDED 
MARSHES ALONG THE INDIAN RIVER 
LAGOON, FLORIDA, USA. 

Florida Medical Entomology Lab., Vero Beach. 
J. R. Rey, R. A. Crossman, and T. R. Kain. 
Environmental Management EMNGDC, Vol. 14, 
No. 3, p 397-409, March/April 1990. 7 fig, 5 tab, 28 
ref. ice of Zone Management-NOAA 
Grants CM-47, CM-73, and CM-93. 


Descriptors: *Florida, “Mangrove swamps, 
*Marsh management, ‘*Marsh plants, *Salt 
marshes, *Vegetation establishment, *Water re- 
sources development, *Wetlands, Batis, Glass- 
worts, Halophytes, Reservoirs, Succession, Vege- 
tation regrowth, Water control, Water manage- 
ment. 


Data are presented on the vegetation dynamics of 
two impounded marshes along the Indian River 
Lagoon, in east-central Florida. Vegetation in one 
of the marshes (IRC 12) was totally eliminated by 
ee by hypersaline conditions (salini- 
ties over 100 ppt) that developed there in 1979 
after the culvert connecting the marsh with the 
lagoon was closed. Over 20% recovery of the 
herbaceous halophytes Salicornia virginica, S. bi- 
gelovii, and Batis maritima was observed at that 
site after the culvert was r in 1982, but 
total cover in the marsh remains well below the 
original 75%. No recovery of mangroves was ob- 
served at this site. The second site (SLC 24), while 
remaining isolated from the lagoon d much of 
the pre did not suffer the complete tion 
of vegetation experienced at the site. At this 
location, mangroves increased in cover and fre- 
quency with a concomitant decrease in herbaceous 
halophytes. Considerable damage to the vegetation 
was evident at IRC 12 when the impoundment was 
closed and flooded for mosquito control in 1986. 
Although the damage was temporary, its occur- 
rence emphasizes the need for planning and con- 
stant monitoring and adjustment of management 
details as conditions within particular marshes 
change. Storms and hurricanes may be important 
ped gperenions a replacement of black mangroves by 

mangroves in closed impoundments because 
the former cannot tolerate hore submer- 
gence for long periods of time. (Au 's abstract) 
W91-01636 


HYDRAULIC SHOCK LOADINGS OF 
WASTEWATER TREATMENT SYSTEM TO 
URBAN RAINFALL-RUNOFF (EFFETS CHOCS 
HYDRAULIQUES DES EAUX USEES DE RUIS- 
SELLEMAENT PLUVIAL URBAIN SUR UN 
SYSTEME DE TRAITEMENT DES EAUX). 
Institut National de la Recherche Scientifique, Ri- 
mouski (Quebec). 

For primary bibliographic entry see Field 5D. 
W91-01638 


CHANGES IN WEST AFRICAN SAVANNA AG- 


RAINFALL, 

International Crops Research Inst. for the Semi- 
Arid Tropics, Patancheru (India). 

For primary bibliographic entry see Field 6D. 
W91-01683 
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PEAK-FLOW CHARACTERISTICS OF SMALL 
URBAN DRAINAGE ALONG THE WASATCH 
FRONT, UTAH. 

Geological Survey, Salt Lake City, UT. Water 
Resources Div. 

K. L. Lindskov, and K. R. Thompson. 

Available from Books and Open File Report Sec- 
tion, USGS, Box 25425, Denver, CO 80225. USGS 
Water-Resources Investigations Report 89-4095, 
1989. 38p, 17 fig, 7 tab, 13 ref. 


Descriptors: *Model studies, *Peak flow, *Rain- 

fall-runoff relationships, *Storm runoff, *Urban 

hydrology, *Urban runoff, *Utah, Peak discharge, 

Front drainage, Urban watersheds, Wasatch 
ront. 


and planners for local, State, and Feder- 

al agencies need up-to-date methods for determin- 
ing peak-flow characteristics for urban drainages 
along the Wasatch Front, Utah. This report sum- 
marizes methods used to develop equations that 
estimate peak-flows for small urban ges 
along the Wasatch Front. Matheraatical equations 
were developed that estimate peak flows for recur- 
rence intervals of 2, 5, 10, 25, 50 and 100 years, for 
small urban drainages. Data entry to the equations 
requires measurements of basin slope, size and per- 
cent im ious area. Rainfall and runoff data col- 
lected eight urban drainages along the Wa- 
satch Front from 1984-86, were used to calibrate a 
rainfall-runoff model called DR3M-II. Rainfall 
data collected from 1948-83 at the National Weath- 
er Service Salt Lake City station provided 
additional long-term data to the calibrated models. 
Log Pearson fits made to the peak flow data were 
used to estimate the recurrence interval peaks for 
each basin. Paired stations on Little Cottonwood 
Creek near Salt Lake City were used to help 
determine the effects of intervening urban drainage 
on peaks of larger streams. In general, peaks on 
larger streams caused by aanah and peaks 
caused by rainfall (where urban areas may have a 
it effect) did not occur simultaneously. 


SGS) 
W91-01834 


RELATIONSHIPS BETWEEN WETLAND 
FRAGMENTATION AND RECENT HYDRO- 
LOGIC CHANGES IN A DELTAIC COAST. 
Louisiana State Univ., Baton Rouge. Center for 
Wetland Resources. 

For primary bibliographic entry see Field 2L. 
W91-01903 


HEAVY METAL ACCUMULATION AND 
TRANSPORT THROUGH DETENTION 
PONDS RECEIVING HIGHWAY RUNOFF. 
University of Central Florida, Orlando. Dept. of 
Civil Engineering and Environmental Sciences. 
For primary bibliographic entry see Field 5B. 
W91-01995 
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SEDIMENT-SOURCE DATA FOR FOUR 
BASINS TRIBUTARY TO LAKE TAHOE, CALI- 
— AND NEVADA, AUGUST 1983-JUNE 
poe ‘area Sacramento, CA. Water Re- 
sources Di 

For pe te bibliographic entry see Field 2J. 
W91-01847 


SUSPENDED SEDIMENT AND BED LOAD 
PROBLEMS OF THE UPPER RHINE. 
Bundesanstalt fuer Gewaesserkunde, Koblenz 
apy F.R.). 
E. Golz. 
Catena, Vol. 17, No. 2, p 127-140, April 1990. 8 fig, 
2 tab, 20 ref. 


Descriptors: *Bed load, *Dam effects, *Erosion, 
*Erosion control, *Regulated flow, *Rhine River, 
*Sediment control, *Sedimentation, *Suspended 
sediments, Gravel, Mine wastes, Particle size, 
Rivers, Sand, Wastewater. 





Field 4—WATER QUANTITY MANAGEMENT AND CONTROL 


Group 4D—Watershed Protection 


The regulation of the southern Upper Rhine by 
dams down to Iffezheim has considerably changed 
the sediment balance of the stream. In the im- 
unded sections fine-grained sediments are depos- 
ited, narrowing the cross section and impeding 
high-water discharge. The high illite content of the 
suspended material indicates that a considerable 
part of the settling sediment is derived from Alsa- 
tian potassium mining wastewaters. In the freely 
flowing Rhine downstream of Iffezheim, erosion 
occurs. Although the degradation of the riverbed 
downstream of the Iffezheim dam is prevented 
successfully by artificial addition of gravel, this has 
no positive influence on the erosion taking place 
farther north. This becomes apparent both in the 
petrographic composition of the bed load material 
as well as in its particle size distribution. Medium- 
grained to coarse gravel with high carbonate rock 
content is deposited upstream of Speyer. Down- 
stream of Speyer, sand and fine gravel rich in 
crystalline components are taken up from the river 
bottom. This situation might be improved by ap- 
propriate addition of sand and fine gravel down- 
stream of Iffezheim. (Author’s abstract) 
W91-01871 


5. WATER QUALITY 
MANAGEMENT AND 
PROTECTION 


5A. Identification Of Pollutants 


APPLICATION OF A HOLLOW-FIBER, TAN- 
GENTIAL-FLOW DEVICE FOR SAMPLING 
SUSPENDED BACTERIA AND PARTICLES 
FROM NATURAL WATERS. 

Geological Survey, Menlo Park, CA. 

J. S. Kuwabara, and R. W. Harvey. 

Journal of Environmental Quality JEVQAA, Vol. 
19, No. 3, p 625-629, July/September 1990. 1 fig, 3 
tab, 25 ref. 


Descriptors: *Dewatering, *Filtration, *Instrumen- 
tation, *Membrane filters, *Pollutant identification, 
*Samplers, *Water sampling, Analytical tech- 
niques, Bacterial analysis, Hollow-fiber filters, Sus- 
pended particles, Tangential flow, Water analysis. 


Increasing interest in suspended particles that con- 
trol transport, partitioning, and bioavailability of a 
variety of contaminants in natural waters has ne- 
cessitated the development of efficient dewatering/ 
particle-concentration devices. The design and ap- 
plication of a hollow-fiber tangential-flow filtration 
device for concentration of bacteria and suspended 
particles from large volumes of surface water and 
groundwater samples (i.e., hundreds of liters) was 
described. The device is composed of a filtration 
module, containing two all polypropylene, hollow- 
fiber tangential-flow filtration cartridges (0.2 
microm pore size), and a pump module. Filtrate 
flux rates (4-8 L/min) are equal to or faster than 
those of other devices that are based on continuous 
flow centrifugation and plate and frame filtration. 
Particle recovery efficiencies for inorganic parti- 
cles (approximately 90%) were similar to other 
dewatering devices, but microbial cell recoveries 
(30-90%) were greatly improved by this technique 
relative to other currently available methods. Al- 
though requirements for operation and mainte- 
nance of the device are minimal, its size, as with 
other dewatering devices, limits its applicability at 
remote sites. Nevertheless, it has proven useful for 
sample collection in studies involving microbial 
transport and analysis of particle-associated trace 
inorganic solutes. (Author’s abstract) 

W91-01031 


VARIABILITY OF DIATOM CONCENTRA- 
TIONS AND ACCUMULATION RATES IN 
SEDIMENTS OF A SMALL LAKE BASIN. 
University Coll., London (England). Palaeoeco- 
logy Research Unit. 

For primary bibliographic entry see Field 2H. 
W91-01049 


STUDIES ON THE ABILITY OF WATER HYA- 
CINTH (EICHHORNIA CRASSIPES) TO BIO- 


CONCENTRATE AND BIOMONITOR AQUAT- 
IC MERCURY. 

Berhampur Univ. (India). Dept. of Botany. 

M. Lenka, K. K. Panda, and B. B. Panda. 
Environmental Pollution ENPOEK, Vol. 66, No. 
1, p 89-99, 1990. 4 fig, 3 tab, 15 ref. 


Descriptors: *Aquatic plants, *Bioindicators, *Bio- 
logical magnification, *Mercury, *Monitoring, 
*Water hyacinth, Bioaccumulation, Genotoxicity, 
Plant growth, Spectrophotometers, Water pollu- 
tion control. 


Water hyacinth (Eichhornia crassipes,) plants were 
employed to assess bioconcentration and genotoxi- 
city of aquatic mercury. Plants were exposed to 
water contaminated with mercuric chloride (MC) 
or phenyl mercuric acetate (PMA) at 0.001 to 1.0 
mg/L or mercury contaminated effluent from a 
chloralkali plant for various periods of 4 to 96 
hours. Root samples taken after 4, 8, 12, 24, 48, 72, 
and 96 hours of exposure were analyzed for bio- 
concentration of mercury spectrophotometrically, 
and the root meristems were fixed in aceto-ethanol 
for cytological analysis to determine the frequen- 
cies of cells with micronuclei (MNC). Ethyl meth- 
ane sulfonate and tap water served as positive and 
negative controls, respectively. The results indicat- 
ed that bioconcentration of mercury in root tissue 
was both time-dependent and concentration-de- 
pendent, providing evidence that water hyacinth is 
a good absorbent of aquatic mercury. The frequen- 
cy of root meristematic cells with MNC followed a 
concentration-response. The findings indicate the 
potential of water hyacinth plants for in situ moni- 
toring and for mitigation of aquatic mercury pollu- 
tion. (Author’s abstract) 

W91-01112 


HEAVY METAL CONCENTRATION _ IN 
TELESCOPIUM FROM DARWIN HARBOUR, 
N.T., AUSTRALIA. 

Northern Territory Univ., Darwin (Australia). 
School of Chemistry. 

N. Peerzada, C. Eastbrook, and M. Guinea. 

Marine Pollution Bulletin MPNBAZ, Vol. 21, No. 
6, p 307-308, June 1990. 1 fig, 1 tab, 9 ref. 


Descriptors: *Bioaccumulation, *Bioindicators, 
*Darwin Harbour, *Gastropods, *Pollutant identi- 
fication, *Telescopium, *Water pollution sources, 
Atomic absorption spectrometry, Australia, Cad- 
mium, Copper, Elizabeth River, Frances Bay, Path 
of pollutants, Race Course Creek, Rapid Creek, 
Trace metals, Wastewater pollution, Zinc. 


Some gastropods have the clear potential to act as 
indicators of trace metals. Telescopium which is 
widely eaten by the aborigines is a sedentary filter 
feeder and likely to show the accumulation of 
heavy metal in Darwin Harbour. Samples of teles- 
copium were collected from 11 sites around 
Darwin Harbour; at least, 15-20 specimens were 
collected from each site. The samples were digest- 
ed and analyzed by flame atomic absorption spec- 
trophotometry with a Varian AA1475. No back- 
ground correction was used. The level of lead 
found ranged from undetectable to 8.99 microgm/ 
g. High levels of lead were found in samples from 
Rapid Creek and Frances Bay. The highest levels 
were at Rapid Creek which received some treated 
sewage and storm runoff. Frances Bay received 
some Macerated sewage. No lead was detected 
elsewhere. High concentrations of Cd, 20.6 mi- 
crogm/g, Zn, 1199.47 microgm/g, and Cu 72.05 
microgm/g, were found at Rese Course Creek, 
which receives sewage. The highest Cd levels 
were at Elizabeth River near boat ramps, landfills 
and sewage outlets. The concentration of Zn in 
samples from Rapid Creek ranged from 19.70 to 
53.69 microgm/g. Oysters from the same area had 
Zn concentrations of 661.0 microgm/g indicating 
that telescopium is not a good accumulator of zinc 
compared to oysters. The concentration of Cu in 
the telescopium, 72.05 microgm/g, was double the 
concentration found in the oysters found in these 
creeks, 30 to 39 microgm/g. The concentration of 
Pb, Zn, Cu, Mn, Co, and Ni were generally below 
the recommended limit with the exception of Pb. 
(King-PTT) 
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NONPRIORITY ANALYSIS OF THE 
WASTEWATER STREAMS OF FOUR DYE 
MANUFACTURING FACILITIES. 

Rutgers - The State Univ., New Brunswick, NJ. 
Dept. of Food Science. 

L. H. Alaimo, T. G. Hartman, R. T. Rosen, L. J. 
McGgeorge, and R. W. Meyer. 

Research Journal of the Water Pollution Control 
Federation JWPFAS, Vol. 62, No. 5, p 665-669, 
July/August 1990. 2 tab, 33 ref. 


Descriptors: *Analytical methods, *Dye industry 
wastes, *Industrial wastes, *Pollutant identifica- 
tion, *Priority pollutants, *Wastewater analysis, 
Chloroaniline, Chlorotoluene, Dichloroaniline, 
Dioctyl phthalate, Gas chromatography, Mass 
spectrometry, High performance liquid chroma- 
tography, Mass spectrometry, Methylbenzenesul- 
fonamide, Organic compounds, Toxicity, Trinitro- 
phenol, Triphenyl. 


The wastestreams of four dye manufacturing facili- 
ties were analyzed for the presence of dyes, dye 
precursors and intermediates using a battery of 
mass spectrometric techniques. Wastewater sam- 
ples were extracted and concentrated using liquid/ 
liquid extraction and XAD-2 resin adsorption 
methodology. Priority pollution analysis was con- 
ducted using EPA Method 625. Extracts were also 
analyzed using direct on-column injection capillary 
gas chromatography/mass spectrometry and de- 
sorption ionization techniques including thermos- 
pray high performance liquid chromatography/ 
mass spectrometry and fast atom bombardment 
mass spectrometry. Elemental formulas for un- 
known compounds present at levels above 100 ppb 
were derived from accurate mass measurements 
using high-resolution mass spectrometry. The com- 
bined analytical data identified 313 compounds in 
the various wastewater streams. Partial structural 
characterization was obtained for an additional 94 
compounds. A total of 107 unknown compounds 
were also detected. Only nine priority pollutants 
were detected using standard EPA methodology. 
The identified compounds were searched for geno- 
toxic potential using the Gene-Tox database and 32 
of them were identified as having genotoxic prop- 
erties. The most concentrated of these were: chlor- 
otoluene, 149 ug/l; dioctyl phthalate, 104 ug/l; 
triphenyl, 99 ug/l; dichloroaniline, 77 ug/1; chlor- 
oaniline, 59 ug/l; methylbenzenesulfonamide, 51 
ug/l; and trinitrophenol, 46 ug/l. (Author’s ab- 
stract) 
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The potent bacterial mutagen 3 chloro-4-(dichloro- 
methyl)-5-hydroxy-2(5H)-furanone (MX) has been 
found to significantly contribute to the mutagenic 
activity in chlorinated drinking water. Reliable 
assessment of the possible effects of MX on human 
health requires an accurate measurement of the 
MxX levels presert in drinking water samples. This 
study indicates that optimal recovery from aqueous 
solution is obtained by adsorption of MX at acidic 
pH on XAD-8 Amberlite resin. In addition, in the 
presence of chlorine, the concentration of MX 
decreases at a rate that increases with increasing 
chlorine concentration. The data suggest that the 
MX level present in tap water is dependent not 
only on the amount of MX produced by the chlor- 
ination of humic substances, but also on the rate of 





MX degradation by residual chlorine. (D’Agos- 
tino- 
W91-01181 


ECOLOGICAL MONITORING: THE NEED 
FOR A STANDARD. 

Wimpol Ltd., Swindon (England). 

For primary bibliographic entry see Field 5G. 
W91-01216 


MULTI-ELEMENT ANALYSIS OF NATURAL 
WATER USING INDUCTIVELY COUPLED 
PLASMA-SOURCE MASS SPECTROMETRY 
(ICP-MS). 

Surrey Univ., Guildford (England). Dept. of 
Chemistry. 

N. I. Ward. 

IN: Watershed 89: The Future for Water Quality 
in Europe. Volume II. Proceedings of the 
IAWPRC Conference held in Guildford, UK, 17- 
20 April, 1989. Pergamon Press, New York. 1989. 
p 197-204, 3 fig, 1 tab, 23 ref. 


Descriptors: *Mass spectrometry, *Pollutant iden- 
tification, *Trace elements, Aluminum, Atomic ab- 
sorption spectrophotometry, Drinking water, 
Groundwater, Surface water, United Kingdom. 


Inductively coupled plasma-source mass spectrom- 
etry (ICP-MS) offers exceptional ultra-trace multi- 
element sensitivity which is vital for measuring the 
concentrations which normally exist at micro- 
gram/milliliter or microgram/L in natural waters. 
ICP-MS provides simple spectra of isotopic ele- 
mental data covering a linear dynamic range of six 
orders of magnitude, with typical detection limits 
(3 sigma) for the majority of elements lying be- 
tween 0.01 and 0.1 microgram/L. ICP-MS also 
offers the ability to measure isotope ratios enabling 
isotope dilution studies or the use of stable isotope 
tracers. Comparison is made with other established 
analytical methods (neutron activation analysis, 
atomic absorption spectrometry, ICP-OES, SS- 
MS, etc.) for the throughput/cost per determina- 
tion analysis of natural waters. The preliminary 
assessment of the elemental composition of various 
British water samples collected from reservoirs 
(before filtration), after separation (filtration/treat- 
ment), and from consumer’s tap-flow sites covering 
various rural and urban locations of thirteen water 
authority catchment areas revealed a wide varia- 
tion in elemental content, especially Al as assessed 
by ICP-MS. (See also W91-01211) (Author’s ab- 
stract) 
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A water quality management program requires 
continuous supervision of surface water and 
groundwater. The complexity of natural systems 
makes it difficult to determine the toxic potential of 
a substance in situ. Short-term changes of water 
quality cannot be detected by discontinuous sam- 
pling. Many chemicals cause biological reactions at 
very low concentrations and toxic substances 
almost always appear in a mixture. The biological 
effects of such a mixture cannot be determined by 
chemical analysis since water quality parameters 
like hardness, oxygen or pH influence the toxic 
effects. Consequently, it is the knowledge of toxic 
substances, water quality data, organisms and their 
reactions, which allows an estimate of toxicologi- 
cal potential. Depending on the specific problems, 
additional to the tests on the degradability of sub- 
stances or tests on long-term effects, alarm-tests 
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with a very short reaction time are required for 
water quality monitoring. These bioassays should 
use organisms from different trophic levels (i.e., 
bacteria, algae, zooplankton, higher plants and 
fishes). Bioassays for water quality monitoring pur- 
poses should be sensitive to a wide spectrum of 
substances and insensitive to matrix effects. They 
must show a respone within minutes, have a high 
degree of automation and no time-consuming serv- 
icing; they must additionally have low construc- 
tion and working costs. An algae fluorescence 
bioassay was used to measure nitrite, nitrate, phos- 
phate, and ammonia in the River Ruhr. An auto- 
mated version of this algae fluorescence test is 
being used to monitor surface water quality along 
the Rhine River. (See also W91-01211) (Author’s 
abstract) 
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The detection and quantitation of triazine herbi- 
cides in large numbers of water samples at the 
maximum allowable concentration of 100 nano- 
grams/L poses a problem to the water analyst. The 
feasibility of using an enhanced luminescent im- 
munoassay, with a photographic endpoint, for 
screening samples was assessed. Antisera to atra- 
zine and simazine were raised in sheep and purified 
for the best immunological activity. Flexible 
round-bottomed microtiter plates were coated for 
at least 12 hr at 4 C with 200 microliters of purified 
antiserum diluted in barbitone buffer. Plates can be 
stored for several weeks before use. The concen- 
tration of coating antiserum and Horseradish Per- 
oxidase (HRPO) label were optimized for the re- 
quired assay incubation time. A Dynatec Microlite 
camera luminometer was used to record the light 
intensity produced in each well onto high-speed 
film (Polaroid 612). Visual estimates of atrazine 
concentration compared well with quantitative 
assay results. Large numbers of samples can be 
analyzed quickly using simple equipment. It is sug- 
gested that with further evaluation and validation, 
the procedure may represent an ideal method for 
screening samples for the presence of triazine. (See 
also W91-01211) (Geiger-PTT) 
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Tidal state, wind velocity, and density structure 
can influence the near-shore levels of bacterial 
indicators by altering the distribution of discharged 
effluent. Field data from the Firth of Clyde, Scot- 
land illustrate that the careful choosing of the 
sampling time can make a difference of up to two 
orders of magnitude in the fecal coliform level and, 
therefore, dictate whether recreational waters 
comply or not with the European Community 
Bathing Waters Directive. The Clyde River Purifi- 
cation Board and the University of Strathclyde’s 
Department of Applied Physics have formed a 
research group to develop a mathematical micro- 
biological model which may be applied to coastal 
waters. The model is based on the continuity equa- 
tion which relates the advective and diffusive 
fluxes to fecal coliform input and inactivation. The 
model should prove to be an invaluable manage- 
ment tool in predicting whether an area is likely to 
comply, over a bathing season, and in planning the 
necessary developments required to make non- 
complying waters meet the Directive’s standards. 
(See also W91-01211) (Geiger-PTT) 
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Production of the enzyme beta-glucuronidase by 
bacteria is largely confined to Escherichia coli and, 
to a lesser extent, its close relatives in the genus 
Shigella. Approximately 95% of E. coli strains 
demonstrate this activity and its has been em- 
ployed as a diagnostic feature in the identification 
and enumeration of the organism. In these tests, 
enzyme activity is invariably scored as present or 
absent based upon the production of color or fluo- 
rescence from an appropriate synthetic substrate. 
An alternative approach uses a quantitative assess- 
ment of color development as a means of directly 
enumerating the organism. Lake water and raw 
sewage were used to compare the present test with 
two reference methods in a competitive situation 
involving an unknown mixture of environmental 
organisms including E. coli. The lake water sample 
was concentrated to achieve detection in one day 
(detection time 6.55 hr). Both neat and diluted 
sewage were used. The undiluted sewage sample 
appeared to produce an inherent background color 
that interfered with the assessment of the detection 
time. The diluted sample was found more suitable 
for use with this method (detection time 6.4 hr). 
This method of quantitative assessment of the ac- 
tivity of the enzyme beta-glucuronidase as a means 
of directly enumerating E. coli showed promise as 
a rapid technique suitable for automation. (See also 
W91-0121 1) (Geiger-PTT) 
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An immunoperoxidase procedure has enabled rota- 
virus to be assayed in under 24 hr in samples of 
shellfish. Primary antibody tagging uses hyperim- 
mune bovine anti-rotavirus serum while secondary 
antibody tagging uses rabbit anti-bovine serum 
conjugated with horseradish peroxidase. An elu- 
tion-precipitation procedure or an alternative ex- 
traction procedure was used to concentrate the 
sample. Toxic components which interfere with 
virus uptake and cell metabolism such as heavy 
metals, humic acids and unspecified high molecular 
weight compounds must be removed by sewage 
flocculants, diphenylthiocarbazone (chelating 
agent), or Sephadex beads. In addition, dilution of 
the final extracts reduces toxicity to animal cells, 
and reduction in time of exposure reduces cyto- 
toxic effects while allowing viral adsorption to 
take place. To assay viruses in animal cells grown 
in a nutrient-rich environment, bacteria must be 
removed by antibiotics, solvent extraction, or filter 
sterilization. Using the present methods, rotavir- 
uses may prove to be a successful indicator orga- 
nism for the presence of less culturable viruses in 
polluted waters. (See also W91-01211) (Geiger- 
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Quantitative assessments of sediment quality fre- 
quently are based on data derived from sediments 
collected by grab sampling. Often only one sedi- 
ment or one composited sediment is collected at a 
sample site, thereby preventing any determination 
of spatial variance. The significance of spatial vari- 
ance and collection method on cladoceran toxicity 
and indigenous microbial activities was determined 
at a creosote contaminated site in the Little Scioto 
River in Marion County, Ohio. Replicate sedi- 
ments were collected on two occasions from a 
horizontal sample grid (110 sq m and 1.4 sq m) 
using an Ekman Dredge and hand core. Sediment 
particle size fractions did not vary significantly 
between replicate grab samples. Survival of Daph- 
nia magna and Ceriodaphnia dubia in 48 hour solid 
eer exposures varied, however, from 1 to 100% 

orizontally and vertically at the test site. Percent 
survival and beta-glucosidase activity decreased in 
sediment sections below a 4 to 5 cm depth. 
Dredged sediments produced less toxicity to the 
daphnids than did core collected samples. The 
coefficient of variance was high (> 40%) for both 
survival and hydrolase activities (alkaline phospha- 
tase, beta-galactosidase and beta-glucosidase) be- 


tween horizontal sediment replicates collected by 
either dredge or core. Subsample variance, howev- 
er, was small (< 20%). These results highlight the 
important role that sediment heterogeneity and 
collection method have on sediment quality assess- 
ments. (Author’s abstract) 
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The lack of confirmation of identified analytes in 
environmental gas chromatography (GC) that uses 
the traditional one-column, one detector systems 
(e.g., GC-electron capture detection with a nonpo- 
lar column) often raises questions as to the validity 
of the data. To avoid misidentification of chlorinat- 
ed pesticides and polychlorinated biphenyls (PCB), 
simultaneous dual-column, dual-detector GC anal- 
ysis was conducted. Within one GC instrument, 
injected sample extracts were split in two and each 
oo passed through a capillary column of dif- 
erent polarity. A traditional nonpolar column, 
DB-5, was connected to an electron capture detec- 
tor for initial identification of analytes; a more 
polar column DB-17, was used with the halogen 
specific electrolytic conductivity detector for con- 
tion analysis. GC column retention character- 
istics were determined for a large set of environ- 
mentally important pesticides and PCB congeners 
for the DB-5 and DB-17 analytical columns. The 
dual-column, dual-detector system was then evalu- 
ated on a large number of environmental samples 
of different matrix types. Results indicated that a 
substantial number of analytes, especially pesti- 
cides, may be incorrectly identified in environmen- 
tal samples with one-column, one-detector systems. 
Use of a simultaneous dual-column, dual-detector 
system, substantially decreases the risk of false 
positive identifications without significantly in- 
creasing the cost at time of analysis. (Author’s 
abstract) 
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A review of the methods designed to measure 
growth rates of natural bacterial assemblages is 
presented. In addition, problems in sizing bacteria 
and determining bacterial carbon biomass are con- 
sidered. A large number of techniques are now 
available to determine growth rates of natural bac- 
terial assemblages. 3H-thymidine incorporation 
and 3H-adenine incorporation into DNA and 3H- 
leucine incorporation into protein are currently in 
use in many laboratories. When properly calibrated 
these methods can give reasonable estimates of 
bacterial growth rates. The leucine and thymidine 
methods together will give the best assessment of 
bacterial growth rates and information on their 
physiological status. Adenine incorporation re- 
quires size fractionation of environmental samples 
if used to measure only bacterial growth. When 
adenine is used together with thymidine, an index 
of both algal and bacterial DNA synthesis can be 
obtained. The use of the frequency of dividing 
cells (FDC) procedure often overestimates bacte- 
rial carbon production compared to results ob- 
tained from other techniques. It was found that 
many of the methods are complementary when 
compared over proper time scales, but continued 
calibrations and validations of the methods are still 
needed when environmental samples are examined 
for growth of bacteria. (Author’s abstract) 
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While clinical and toxicological applications of 
pharmacokinetics have continued to evolve both 
conceptually and experimentally, pharmacokinetic 
modeling in aquatic animals has not progressed 
accordingly. Several methods and concepts are 
presented this literature review of pharmacokinetic 
modeling in aquatic animals using multicompart- 
mental, clearance-based, non-compartmental and 
physiologically-based pharmacokinetic models. 
These models should be considered as alternatives 
to traditional approaches, which assume that the 
animal acts as a single homogeneous compartment 
based on apparent monoexponential elimination. 
Multicompartmental models are a necessary in- 
crease in complexity when elimination is biphasic, 
or when there is a widely different distribution 
between high perfusion and low perfusion tissues. 
Alternatives to traditional rate constant based 
models are clearance-based compartmental models, 
which have parameters that may be interpreted in 
terms of the controlling physiological and bio- 
chemical processes. Non-compartmental methods 
characterize uptake, distribution, elimination, and 
persistence without making assumptions about the 
underlying model topology. The development of 
physiologically based models is highly desirable 
because they allow extrapolation to other species, 
body sizes and environmental conditions. (Au- 
thor’s abstract) 
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The measurement of adenosine triphosphate (ATP) 
was utilized as a speedy, sensitive, precise and 
accurate indicator of bacterial biomass changes. 
Some substances (sodium and potassium hydrox- 
ides, potassium cyanide, hydrogen peroxide and 
sodium azide) were found to decrease bacterial 
ATP pools within a few seconds. The effects were 
not observed for Chlorococcus sp., Selenastrum sp. 
and Scenedesmus sp. If this behavior is confirmed 
in all algae, then it will be possible to define the 
bacterial/algal ATP ratio. The bacterial growth 
rate could then be evaluated using ATP as a bio- 
mass index in a simple mathematical model. It is 
probable that the physiological response to toxic 
substances depends not so much on the trophic 
level of microorganisms as on multiple factors such 
as the biochemical and physiological structure of 
the microbial community and the complexity of 
cell/detritus aggregates. Further study of the ef- 
fects of toxic substances on a wider spectrum of 
microorganisms, especially Cyanobacteria, is rec- 
ommended. (MacKeen-PTT) 
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LATION IN AQUATIC BACTERIA. 
Max-Planck-Inst. fuer Limnologie zu Ploen (Ger- 
many, F.R.). Abt. Mikrobenoekologie. 

For primary bibliographic entry see Field 2H. 
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ANALYSIS OF 228RA AND 226RA IN PUBLIC 
WATER SUPPLIES BY A GAMMA-RAY SPEC- 
TROMETER. 

Georgia Inst. of Tech., Atlanta. School of Me- 
chanical Engineering. 

B. Kahn, R. Rosson, and J. Cantrell. 

Health Physics HLTPAO, Vol. 59, No. 1, p 125- 
131, July 1990. 2 fig, 5 tab, 20 ref. EPA Grant CR- 
813-630-01. 


Descriptors: *Data interpretation, *Pollutant iden- 
tification, *Radon radioisotopes, *Spectrometry, 
*Water analysis, *Water supply, Detection limits, 
= waters, Radioactivity, Water quality stand- 
ards. 


Methods for measuring 228Ra were reviewed to 
select a brief and simple screening procedure under 
the National Interim Pri Drinking Water 
Regulations for public water supplies. A two-step 
method was considered to concentrate Ra by evap- 
oration or co-precipitation and to count it with a 
gas ionization detector, a liquid-scintillation detec- 
tor, or a Ge detector with multichannel analyzer. 
Gross beta particle counting appears to be feasible 
for screening to meet the 0.04 Bq/L detection 
limit. The same sample volume can be utilized to 
measure radiation with commonly available equip- 
ment in reasonable time. The required sample vol- 
umes were estimated on the basis of known count- 
ing efficiencies and background count rates. 
Gamma-ray spectral analysis is the recommended 
option, however, because 226Ra and 228Ra can be 
determined directly and simultaneously. Several 
aspects of the method were examined to assure that 
the concentration procedure is nearly quantitative 
and that the detection limit can be reached with a 
3.8 L sample in a 6000 s counting period. The 
method was tested with Ra tracer solutions and 
EPA intercomparison samples over the range of 
0.04 to 1 Bq/L. It was found appropriate for 228Ra 
and 226Ra analyses. (Author’s abstract) 
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INDUCTION OF ALKOXYRESORUFIN ME- 
TABOLISM: A POTENTIAL INDICATOR OF 
ENVIRONMENTAL CONTAMINATION, 
Barcelona Univ. (Spain). Dept. of Microbiology. 
For primary bibliographic entry see Field 5C. 
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CHARACTERIZATION OF ee COM- 
IN SEDIMENTS B 


Barcelona Univ. (Spain). Dept. of Microbiology. 
M. Grifoll, A. M. Solanas, and J. M. Bayona. 
Archives of Environmental Contamination and 
Toxicology AECTCV, Vol. 19, No. 2, p 175-184, 
March/April 1990. 4 fig, 3 tab, 31 ref. 


Descriptors: ‘*Bioassay, *Genotoxicity, *Mass 
spectrometry, *Pollutant identification, *Polycy- 
clic aromatic hydrocarbons, *Sediment contamina- 
tion, *Toxicology, Anhydrides, Aromatic com- 
pounds, Azaarenes, Barcelona, Biological studies, 
Chemical analysis, Gas chromatography, Ketones, 
aoe sediments, Salmonella/microsome _ test, 
pain. 


The application of Salmonella/microsomal mam- 
malian tests to column chromatography fractions 
isolated from river and marine sediments collected 
in the vicinity of Barcelona city, Spain, demon- 
strated a positive response (TA98+S9 mix) among 
the polar fractions. Chemical analysis by high reso- 
lution gas chromatography coupled to negative ion 
chemical ionization mass spectrometry (HRGC- 
NICI MS) provided sensitivity and selectivity to 
detect several mutagenic chemical classes. Among 
them, nitrated PAHs, azaarenes, aromatic amines, 
anhydrides, and ketones were identified. A total of 
116 compounds were tentatively identified, 22 for 
the first time, of which 16 possessed mutagenic 
activity. However, a lack of correlation between 
chemical composition and fraction mutagenicity in 
the medium polarity fractions, ly in the 
river sediment, was evidenced. The occurrence of 
multiple interactions between components in 
spiked organic extracts is demonstrated. (Author’s 
abstract) 
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USE OF THE MUSSEL WATCH AND MOLEC- 
ULAR MARKER CONCEPTS IN STUDIES OF 
HYDROCARBONS IN A TROPICAL BAY 
(TODOS OS SANTOS, BAHIA, BRAZIL). 

Centro de Investigacion y Desarrollo, Barcelona 
(Spain). Dept. of Environmental Chemistry. 

C. Porte, D. Barcelo, T. M. Tavares, V. C. Rocha, 
and J. Albaiges. 

Archives of Environmental Contamination and 
Toxicology AECTCV, Vol. 19, No. 2, p 263-274, 
March/April 1990. 7 fig, 3 tab, 51 ref. 


Descriptors: *Bioaccumulation, *Bioindicators, 
*Brazil, *Hydrocarbons, *Mussels, *Path of pollut- 
ants, *Pollutant identification, *Todos os Santos 
Bay, *Tropical regions, *Water quality, Alkylben- 
zene, Bays, Monitoring. 


Data on aliphatic and aromatic hydrocarbons in 
different species of edible bivalves collected from 
the Todos os Santos Bay (Bahia, Brazil) are report- 
ed on for the first time along the Southwest Atlan- 
tic coast. The species and collection sites were 
selected for the identification of suitable regional 
sentinels and for the assessment of different coastal 
pollutant sources. To this end, the molecular 
marker concept was applied. A new series of bio- 
genic 20C, 25C, and 30C highly branched isopre- 
noid alkenes were present in clean samples. Long- 
chain alkylbenzenes and specific distributions of 
isoprenoids, steranes, and hopanes reflected local 
industrial activities. Petrogenic alkanes and aro- 
matic hydrocarbons, ranged between 0.1-42 micro- 
grams/L wet wt and 0.1-9.1 micrograms eq chry- 
sene/g wet wt, respectively, the higher levels 
being found in the neighborhood of an oil refinery 
and a plant oil industrial plant. Anomalocardia 
brasiliana, the dominant and most frequent bivalve 
of the Brazilian coast, was found to be an adequate 
bioindicator because it accumulates organic pollut- 
ants with reasonable sensitivity. (Author’s abstract) 
W91-01690 


GC-MS IDENTIFICATION OF GASEOUS VO- 
LATILES IN WASTEWATER. 

National Univ. of Singapore. Dept. of Civil Engi- 
neering 

L.C. C Koe, and N. C. Tan. 

Environmental Monitoring and Assessment 
EMASDH, Vol. 15, No. 1, p 13-24, July 1990. 4 
fig, 5 tab, 8 ref. 
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raphy, *Mass spectrometry, *Pollutant identifica- 
tion, *Volatile organic compounds, *Wastewater, 
*Water analysis, Aeration, Air stripping, Chlorin- 
ated hydrocarbons, Hydrocarbons, Organic acids, 
Phenols, Sulfides. 


Gaseous volatiles from wastewater samples taken 
from a local sewage treatment plant were air 
stripped and tra ane onto Tenax GC. These vola- 
tiles were then thermally desorbed and subsequent- 
ly analyzed using gas chromatograph coupled to a 
mass spectrometer (GC-MS). The results show 
that saturated aliphatic and aromatic hydrocarbons 
were the most dominant compounds found in the 
sewage gaseous volatiles. Other compounds found 
were chlorinated hydrocarbons, organic acids, sul- 
fides and phenols. A wide variety of gaseous vola- 
tiles were found in the raw wastewater, the pri- 
mary clarifier effluent, the pre-aeration wastewater 
and the sludge samples. A comparison of the gas 
chromatograms for the pre and post-aeration 
wastewater shows that many odorous gaseous vo- 
latiles were removed during the aeration process in 
the treatment plant. (Author’s abstract) 
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RELATIONSHIP BETWEEN WATER QUAL- 
ITY AND CADDISFLY ASSEMBLAGE STRUC- 
TURE IN FAST-RUNNING RIVERS. THE 
RIVER CADAGUA BASIN. 

Universidad del Pais Vasco, Bilbao (Spain). Lab. 
de Ecologia. 

A. Basaguren, and E. Orive. 
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Descriptors: *Bioindicators, *Cadagua River, 
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Headwaters, Oxygen, Species composition. 


Water quality effects were studied in of the River 
Cadagua basin in Spain, using trichopteran taxa as 
indicators. Differences between headwater reaches 
and lower parts of the main river and its principal 
tributaries are chiefly based on the downstream 
substitution of the species of the genus Rhyaco- 
phila by species of the genus Hydropsyche. The 
first station of the Cadagua River is separated from 
other headwater sites by the presence of a trichop- 
teran assemblage composed of Rhyacophila tristis, 
Lype reducta and Tinodes assimilis. Sympatric spe- 
cies of the genera Rhyacophila and Hydropsyche 
coexist at several places, although appear alone at 
other sites, and show differential preferences for 
the highest or the lowest sites. Thus, Hydropsyche 
pellucidula coexisted with Hydropsyche siltalai in 
the middle section of the rivers, but the former was 
distributed further downstream than the latter 
which occupied higher reaches. Among sites, dif- 
ferences in trichopteran assemblage structure are a 
result of both natural and anthropogenic changes 
in the physicochemical features of the watercourse. 
Therefore, trichopteran diversity and coexistence 
of sympatric species increase downstream with 
increasing nutrient values (whether the oxygen 
content of the water is near the saturation level). 
However, Trichoptera disappear from sites with 
low oxygen content. Conductivity values do not 
seem to affect the trichopteran distribution in natu- 
ral waters, as values higher than 700 microS/cm 
were found at the head water of the main river 
which contained an assemblage characteristic of 
these sites. (Author’s abstract) 
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TRIAZINE HERBICIDE FATE IN A NO-TILL- 
AGE CORN (ZEA MAYS L.)-CROWNVETCH 
(CORONILLA VARIA L.) ‘LIVING MULCH’ 
SYSTEM. 

Pennsylvania State Univ., University Park. Dept. 
of Agronomy. 

For primary bibliographic entry see Field 5B. 
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EXCHANGEABLE IMMOBILIZED ENZYME 
REACTOR FOR ENZYME INHIBITION TESTS 
IN FLOW-INJECTION ANALYSIS USING A 
MAGNETIC DEVICE. DETERMINATION OF 
PESTICIDES IN DRINKING WATER. 
Gesellschaft fuer Biotechnologische Forschung 
m.b.H., Brunswick (Germany, F.R.). Dept. of 
Enzyme Technology. 

R. Kindervater, W. Kunnecke, and R. D. Schmid. 
Analytica Chimica Acta ACACAM, Vol. 234, No. 
1, p 113-117, July 1990. 5 fig, 17 ref. 


Descriptors: *Analytical methods, *Drinking 
water, *Enzymes, *Flow-injection analysis, *Pesti- 
cides, *Pollutant identification, *Water analysis, 
Acetylcholinesterase, Carbofuran, Enzyme inhibi- 
tion testing, Malaoxon, Water quality management. 


A flow-injection system for rapid automated 
enzyme inhibition testing was developed using 
magnetic particles as the enzyme support. Ex- 
change of inactivated enzyme immobilized on 
magnetic particles was performed with magnetic 
devices which could be electrically switched off to 
release all bound material. The flow resistance of 
the reactor was excellent. Inhibition of immobi- 
lized acetylcholinesterase (ACHE) was used to 
determine pesticides in drinking water. Concentra- 
tions of 0.5 microgram/L of the pesticides carbo- 
furan and malaoxon were detected. A complete 
cycle of analysis, including calibration, took 20 
min. The sensitivity of this assay is excellent and 
covers the demands for European drinking water 
analysis, although the detection limit has not yet 
been optimized. However, as the contamination of 
drinking water is expressed as the amount of pesti- 
cide and not as the toxicity against ACHE, the 
proposed method is a good alternative to non- 
biological standard meé¢hods such as gas chroma- 


tography and liquid chromatography. (Agostine- 
PTT) 
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ON-LINE CONTINUOUS-FLOW EXTRACTION 
SYSTEM IN LIQUID CHROMATOGRAPHY 
WITH ULTRAVIOLET AND MASS SPECTRO- 
METRIC DETECTION FOR THE DETERMI- 
NATION OF SELECTED ORGANIC POLLUT- 
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Universidad Politecnica de Cataluna, Barcelona 
(Spain). Dept. of Chemical Engineering. 

A. Farran, J. L. Cortina, J. De Pablo, and D. 
Barcelo. 

Analytica Chimica Acta ACACAM, Vol. 234, No. 
1, p 119-126, July 1990. 6 fig, 1 tab, 23 ref. 


Descriptors: *Analytical methods, *Chemical anal- 
ysis, *Liquid chromatography, *Mass spectrome- 
try, *Organic pollutants, *Pesticides, *Pollutant 
identification, *Spectrometry, *Water analysis, Or- 
ganophosphorus compounds, Surface water. 


An on-line extraction system with completely con- 
tinuous-flow analysis prior to the liquid chromato- 
graphic (LC) column was used for the determina- 
tion of the organophosphorus pesticides tetrachlor- 
vinphos and parathion-methyl and their degrada- 
tion products 2,4,5-trichlorophenol and 4-nitro- 
phenol, respectively, and the chlorinated phenoxy 
acids 2,4-D, 2,4,5-T and silvex in water samples. 
The extent of extraction varied from 100% for 
chlorinated phenoxy acids to 60% for organophos- 
phorus pesticides and 2,4,5-trichlorophenol. The 
extraction of 4-nitrophenol was less than 10% 
under these conditions. By employing positive-ion 
mode thermospray LC-mass spectrometry, the 
characterization of tetrachlorvinphos was feasible, 
indicating (M + NH4)(+) as the base peak and a 
second peak with 20% relative intensity corre- 
sponding to (M + H)(+). When the negative-ion 
mode was used, the chlorinated phenoxy acids and 
2,4,5-trichlorophenol exhibited (M + HCOO)-) as 
the base peak and a second peak with 30% relative 
intensity corresponding to (M-H)(-). Enrichment 
factors of almost one order of magnitude have 
been achieved for model compounds in water sam- 
ples. These enrichment factors using liquid-liquid 
extraction are lower than those obtained with on- 
line precolumn systems using solid adsorbents, but 
there are less memory effects. This system allows 
the ultraviolet detection and mass spectometer 
characterization of low-nanogram levels of pesti- 
cide residues in river water samples. (Author’s 
abstract) 
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DETECTION OF ORGANIC TOXIC POLLUT- 
ANTS IN WATER AND WASTE-WATER BY 
LIQUID CHROMATOGRAPHY AND IN 
VITRO CYTOTOXICITY TESTS. 

Instituto Nacional de Investigaciones Agrarias, 
— (Spain). Centro de Investigacion y Tecno- 
logia. 

J. V. Tarazona, A. Castano, and B. Gallego. 
Analytica Chimica Acta ACACAM, Vol. 234, No. 
1, p 193-197, July 1990. 6 fig, 12 ref. 
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A group of toxicity tests on RTG-2 cell line (a 
fibroblastic line derived from rainbow trout) was 
standardized in order to enhance reproducibility 
and sensitivity. Liquid chromatographic (LC) sep- 
aration of organic chemicals from industrial ef- 
fluents and polluted waters and in vitro toxicity 
tests on RTG-2 as a biological detector of toxicity 
in the eluted peaks were conducted. Effluents and 
polluted waters were concentrated, if required, 
using Sep-Pak C-18 cartridges, and analyzed by 
reversed-phase LC using a 30-cm C-18 column 
with an acetonitrile gradient from 10 to 100% in 
water in 60 min at a flow-rate of 1 mL/min and 
UV detection at 254 and 280 nm. The cytotoxicity 
test was adapted to use 20-microliter fractions of 
acetonitrile-water mixtures, allowing toxicity de- 
tection every 12 s with eight replicates per sample 


(or every 5 s with four replicates). The LC-cyto- 
toxicity test combination allowed the detection in 
the effluents of those compounds for which short- 
term aquatic toxicity could be expected. Cytotoxi- 
city to fish cell lines was found to be fairly well 
correlated with in vivo toxicity tests on fish, show- 
ing the capability of this method. The correlation 
between in vivo and in vitro methods has also been 
demonstreaed in mammalian cells, and therefore 
this method is usefull not only in aquatic toxicol- 
ogy but also, by choosing a representative cell line, 
in environmental, clinical or forensic toxicology. 
(Author’s abstract) 
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AUTOMATED METHOD FOR THE DETERMI- 
NATION OF BORON IN WATER BY FLOW- 
INJECTION ANALYSIS WITH IN-LINE PRE- 
CONCENTRATION AND SPECTROPHOTO- 
METRIC DETECTION. : 
National Water Research Inst., Burlington (Ontar- 
io). Research and Applications Branch. 

I. Sekerka, and J. F. Lechner. 

Analytica Chimica Acta ACACAM, Vol. 234, No. 
1, p 199-206, July 1990. 6 fig, 5 tab, 33 ref. 


Descriptors: *Analytical methods, *Boron, 
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spectrometry, Ion exchange, Monitoring, Natural 
waters. 


A sensitive, automated method for the determina- 
tion of boron in water samples is described, involv- 
ing flow injection with on-line ion-exchange pre- 
concentration and spectrophotometric detection of 
the azomethine-H-boron complex. The method is 
applicable to various water samples and is free 
from interferences, even in colored samples. De- 
tection limits of 5 microgram/L at 20 samples/h 
and 1 microgram/L at 10 samples/h with relative 
standard deviations of < 10% at 1-10 microgram/ 
L and < 5% at 10-200 microgram/L levels of 
boron were achieved. The recoveries for spiked 
natural water samples sanged from 96 to 101%. 
The method compares favorably with inductively 
coupled plasma atomic emission spectrometry. 
(Author’s abstract) 
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LIQUID CHROMATOGRAPHIC METHOD 
WITH FLUORESCENCE DETECTION FOR 
THE DETERMINATION OF POLYCYCLIC AR- 
OMATIC HYDROCARBONS IN ENVIRON- 
MENTAL SAMPLES. 

Laboratorio Municipal de Barcelona (Spain). Sec- 
cion Quimica y Bromatologia. 

M. D. Nunez, and F. Centrich. 

Analytica Chimica Acta ACACAM, Vol. 234, No. 
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Descriptors: *Chemical analysis, *Fluorescence, 
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bons, *Water analysis, Analytical methods, Extrac- 
tion techniques. 


A method using liquid chromatography (LC) with 
fluorimetric detection for the determination of po- 
lynuclear aromatic hydrocarbons (PAHs) in water 
samples and air filters is presented. The study 
focused on fluoranthene, benzo(b)fluoranthene, 
benzo(k)fluoranthene, benzo(a)pyrene, 
indeno(1,2,3-cd)pyrene and benzo(ghi)perylene. 
The behavior of these compounds was studied 
using two columns with the same stationary 
phase(C-18), but different supports, Hypersil-ODS 
and Spherisorb ODS-2. Better resolution was ob- 
tained with Spherisorb ODS-2. Samples were ex- 
tracted with light petroleum-diethyl ether (85 + 
15) and the extracts were concentrated before anal- 
ysis. Reversed-phase liquid chromatography with 
fluorescence detection was applied to separate and 
determine the PAHs. Recoveries of individual 
PAHs from spiked water samples were 0.16-0.27 
ng/mL. Detection limits in the picogram range 
were obtained for each compound based on recov- 
eries of 79-96% from the water matrix. (Agostine- 


PTT) 
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EXAMINATION OF THE RANGE OF COPPER 
COMPLEXING LIGANDS IN NATURAL 
WATERS USING A COMBINATION OF CA- 
THODIC STRIPPING VOLTAMMETRY AND 
COMPUTER SIMULATION. 

Water Research Centre, Medmenham (England). 
Medmenham Lab. 
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SPECIATION OF MERCURY COMPOUNDS IN 
WASTE WATER BY MICROCOLUMN LIQUID 
CHROMATOGRAPHY USING A _ PRECON- 
CENTRATION COLUMN WITH COLD-VAPOR 
ATOMIC ABSORPTION SPECTROMETRIC 
DETECTI 


ON. 
Nagoya Univ. (Japan). Dept. of Applied Chemis- 


try. 

E. Munaf, H. Haraguchi, D. Ishii, T. Takeuchi, 
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Analytica Chimica Acta ACACAM, Vol. 235, No. 
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methods, Mercury compounds, Wastewater. 


A microcolumn liquid chromatographic method 
with cold-vapor atomic absorption spectrometric 
detection was developed for the speciation of mer- 
cury compounds in wastewater. The sample solu- 
tion containing mercury at the 4-ng level was 
injected into a preconcentration column (27 mm x 
0.51 mm i.d.) packed with Develosil-ODS (30 mi- 
crometer) and eluted with cysteine-acetic acid 
through a separation column (125 mm x 0.5 mm 
id.) packed with STR-ods-H 95 micrometer). 
After oxidation, tin (II) chloride in sodium hydrox- 
ide solution was used to reduce mercury com- 
pounds to mercury. The generated mercury vapor 
was swept from a gas-liquid separator by argon 
into the detector cell and monitored at 253.7 nm. 
Mercury (II) chloride, methylmercury chloride 
and ethylmercury chloride, were well resolved and 
the determination was completed in less than 16 
min. The method was successfully applied to the 
speciation of mercury compounds in wastewater. 
(Author’s abstract) 
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FATE OF CATIONIC SURFACTANTS IN THE 
MARINE ENVIRONMENT: I. BIOCONCEN- 
TRATION OF LONG-CHAIN ALKYLNITRILES 
AND TRIALKYLAMINES. 

Centro de Investigacion y Desarrollo, Barcelona 
(Spain). Dept. of Environmental Chemistry. 

For primary bibliographic entry see Field 5B. 
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ANALYSIS OF TARGET AND NONTARGET 
POLLUTANTS IN AQUEOUS LEACHATES 
FROM THE HAZARDOUS WASTE SITE IN 
STRINGFELLOW, CALIFORNIA, VIA ION 
CHROMATOGRAPHY-PARTICLE BEAM AND 
INDUCTIVELY COUPLED PLASMA MASS 
SPECTROMETRY. 

California Dept. of Health Services, Berkeley. 
Hazardous Materials Lab. Section. 
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Chemosphere CMSHAF, Vol. 19, No. 12, p 1921- 
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phorus, Sulfur. 


Liquid chromatography particle beam mass spec- 
trometry (PB/MS) is a powerful tool for the analy- 
sis of target pollutants but complementary methods 
are required for nontarget compounds. Preliminary 
data are presented on an anion exchange chroma- 
tography PB/MS based method for the detection 
of the target compound 4-chlorobenzene sulfonic 
acid (a contaminant found in hazardous waste lea- 
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chates) and also for nontarget pollutants in aqueous 
leachate samples from the Stringfellow hazardous 
waste site in California. Anion exchange chroma- 
tography coupled to inductively coupled plasma 
mass spectrometry yields qualitative and quantita- 
tive elemental analysis showing the presence or 
absence of key heteroatoms in organic pollutants 
including chlorine, other halogens, phosphorus and 
sulfur. (Author’s abstract) 
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POLYNUCLEAR AROMATIC HYDROCAR- 
BON (PAH) CONTENT OF ARCHIVED 
SEWAGE SLUDGES. 

Lancaster Univ. (England). Inst. of Environmental 
and Biological Sciences. 

S. R. Wild, S. P. McGrath, and K. C. Jones. 
Chemosphere CMSHAF, Vol. 20, No. 6, p 703- 
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Twenty-nine anaerobically digested, lagoon dried 
sewage sludges were analyzed for polynuclear aro- 
matic hydrocarbons (PAHs). These sludges had 
been applied to the plots of a long term agricultur- 
al experiment from 1942 to 1961. The exact dates 
of sludge production and treatment are unknown, 
although they are likely to be 1-5 years prior to 
sludge application dates. The sludges had a mean 
Sum-PAH (defined ad the sum of the compounds 
measured) concentration of 50 mg/kg, with a 
range of 18-125 mg/kg. The most abundant com- 
pound was benzo(ghi)perylene with a mean con- 
centration of 10 mg/kg. A trend is apparent in the 
Sum-PAH content through time, increasing until 
1948 to over 125 mg/kg, then decreasing to 29 
mg/kg by 1961. These changes are tentatively 
attributed to changes in air quality and smoke 
emissions. The PAH content of contemporary 
sludges is also reviewed. There is little evidence to 
suggest that the PAH abundance in the London 
area has changed significantly from the 1960’s to 
the present day. (Author’s abstract) 
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Veterans Administration Medical Center, Pitts- 
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Three commercial diagnostic fluorescein-labeled 
antibodies, one monoclonal and two polyclonal, 
were compared to evaluate their abilities to detect 
Legionella pneumophila in environmental samples 
collected from 4 hospitals, one nursing home, and 
one industrial plant. The samples were taken from 
9 hot and cold storage tank waters, three swabs 
from two showers and 1 faucet. The monoclonal 
conjugate failed to detect L. pneumophila in the 12 
environmental samples studied by direct immuno- 
fluorescence. In contrast, the two polyclonal con- 
jugates detected L. pneumophila in all 12 samples 
by both direct and indirect immunofluorescence. 
However, isolates recovered by culture from the 
12 samples demonstrated equal immunofluores- 
cence with all three conjugates. The reason for the 


failure of the monoclonal antibody to detect L. 
pneumophila in the environmental samples remains 
unknown. Laboratories considering the use of the 
monoclonal conjugate to screen environmental 
samples for L. pneumophila should be aware of 
this finding. (Author’s abstract) 
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IMPROVED DETECTION OF ACID MINE 
WATER STRESSED COLIFORM BACTERIA 
ON MEDIA CONTAINING CATALASE AND 
SODIUM PYRUVATE. 

West Virginia Univ., Morgantown. Div. of Plant 
and Soil Sciences. 

J. P. Calabrese, and G. K. Bissonnette. 

Canadian Journal of Microbiology CJMIAZ, Vol. 
_ No. 8, p 544-550, August 1990. 2 fig, 4 tab, 37 
ref. 


Descriptors: *Acid mine drainage, *Coliforms, 
*Culture media, *Escherichia coli, *Pollutant iden- 
tification, *Water pollution effects, Bioindicators, 
Culturing techniques, Enzymes, Heterotrophic 
bacteria, Membrane filters. 


Pure culture suspensions of two strains of exponen- 
tial and stationary phase Escherichia coli exhibited 
significant reductions in catalase activity following 
exposure to acid mine water (AMW). The exoge- 
nous addition of catalase (500-2000 U) or sodium 
pyruvate (0.05-5%) to a nonselective recovery 
medium resulted in enhanced detection (12-to 465- 
fold) of AMW-stressed E. coli as compared with 
recovery on the medium lacking these supple- 
ments, whereas addition of 3,3’-thiodipropionic 
acid failed to improve recovery. Additional in 
vitro experiments utilizing selective M-FC, mT7, 
and M-Endo media containing 1000 U catalase or 
1.0% pyruvate similarly resulted in improved de- 
tection of AMW-stressed cells, with the exception 
of M-Endo containing pyruvate. Appropriately 
modified media were then used to analyze an 
AMW-impacted stream by the membrane filtration 
technique. Addition of catalase, pyruvate, or a 
combination of both significantly improved recov- 
ery of fecal and total coliforms without promoting 
growth of noncoliforms. Supplementation of plate 
count agar with pyruvate and/or catalase en- 
hanced detection of total heterotrophs. These find- 
ings suggest that addition of catalase or pyruvate 
to standard recovery media may improve detection 
of coliform and total heterotrophic bacteria in 
AMW-impacted waters. (Author’s abstract) 
W91-01770 


INDICATORS OF CHEMICAL POLLUTION 
FROM SEPTIC SYSTEMS. 

Geraghty and Miller, Inc., Raleigh, NC. 

B. J. Alhajjar, G. Chesters, and J. M. Harkin. 
Ground Water GRWAAP, Vol. 28, No. 4, p 559- 
568, July/August 1990. 5 fig, 2 tab, 49 ref. 


Descriptors: *Chlorides, *Conductivity, *Deter- 
gents, *Fluorescence, *Groundwater pollution, 
*Hydrogen ion concentration, *Pollutant identifi- 
cation, *Septic tanks, *Septic wastewater, *Water 
pollution sources, Effluents, Nitrates, Statistical 
methods, Water chemistry. 


The median-polish statistical method was used to 
test and quantify chloride, electrical conductivity, 
pH and fluorescence of laundry detergent optical 
brighteners as indicators of groundwater pollution 
from septic systems. The septic systems were lo- 
cated in coarse-textured soils over a high water 
table close to discharge areas in south-central Wis- 
consin. Parameters were measured monthly for 
two years in septic tank effluent samples and in 
water samples collected downgradient from 17 
septic systems and from upgradient background 
samples. The median-polish technique was excel- 
lent for comparing hydrochemical data: chloride 
was a conservative tracer and the most suitable 
indicator of contaminant plumes, electrical con- 
ductivity was semiconservative and electrical con- 
ductivity and pH were only acceptable; and fluo- 
rescence was unacceptable. Fluorescence as an op- 
tical brightener in septic tank effluents ranged be- 
tween 0.14 and 0.98 mg/L with an average value 
of 0.40 +/-0.16 mg/L. In groundwater downgra- 
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dient from the hy en systems, fluorescence levels 
were within the background levels. Natural sub- 
stances such as humic and fulvic acids were prob- 
ably the sources of fluorescence in groundwater, 
not optical brighteners, because optical brighteners 
did not pass through septic systems drainfields. 
Fluorescence of naturally occurring compounds in 
undwater was between < 0.01 and 260 microg/ 
with a mean of < or = 51 +/-14 microg/L 
expressed as optical brightener. Nitrification in the 
soil below the drainfields caused groundwater pH 
values to decrease within a few meters of the 
drainfields. (Author’s abstract) 
W91-01785 


DETERMINATION OF TRACE QUANTITIES 


NACE ATOMIC ABSORPTION SPECTROME- 


TRY. 
Thessaloniki Univ., Salonika (Greece). Environ- 
mental Pollution Control Lab. 
K. Fytianos, and V. Samanidou. 
Science of the Total Environment STENDL, Vol. 
92, p 265-268, March 1990. 1 tab, 12 ref. 


Descriptors: *Analytical techniques, *Atomic ab- 
sorption spectrophotometry, ‘*Coastal waters, 
Greece, “Marinas, “*Organotin compounds, 
*Spectral analysis, *Tributyltin, *Water pollution, 
*Water pollution sources, Boats, Coastal environ- 
ment, Coasts, Recreation facilities, Seasonal varia- 
tion. 


In recent years the growing use of antifoulin; 
paints containing organotin compounds of high 
toxicity has increased the possibility of pollution in 
areas of high pleasure-craft activity. The active 
biocides in these paints are bis(tributyltin) oxide 
(TBTO) and tributyltin chloride (TBTCL). Where 
the density of boats is greatest and exchange with 
open water is least, water concentrations have 
consistently exceeded those known to be toxic to a 
variety of marine organisms. Samples of surface 
seawater from marinas in Greece were examined 
for the presence of tributyltin compounds. Samples 
were collected at 3-month intervals over a 1-year 
period from 1987-1988. Trace concentrations of 
tributyltin in seawater were determined by = 
ite furnace atomic adsorption s 

preconcentration by extraction into toluene. an 
sonal trends in contamination coincided with boat 
usage patterns and peaked during summer months. 
Concentrations of TBT in seawater drop sig- 
nificantly with increasing distance from the mari- 
nas; TBT was below detection limit (<5 ng/L) in 
the middle of Themaikos Gulf and in areas used for 
aS In Thessaloniki Harbor, the concentra- 
tions ranged between 25 and 115 ng/L and was 
clearly related to the high density of moorings and 
routes of major shipping traffic. The concentra- 
tions of organotin compounds in the examined 
areas were compared with those reported in the 
literature and are found to be similar to levels in 
oy A — areas. (Author’s abstract) 
W91-01823 


EVALUATION OF DETENTION BASIN PER- 
FORMANCE IN THE PIEDMONT REGION OF 
NORTH CAROLINA. 

North Carolina Univ. at Charlotte. Dept. of Civil 
Engineering. 

For primary bibliographic entry see Field 5G. 
W91-01824 


TENTATIVE IDENTIFICATION OF ORGANIC 
AT THE WESTSIDE 
TMENT PLANT (HIGH 
NC) AND IMPLICATIONS FOR 
AQUATIC TOXICITY. 
North Carolina Univ. at Chapel Hill. Dept. of 
Environmental Sciences and 
For primary bibliographic entry see Field 5D. 
W91-01826 


SAMPLING STRATEGIES FOR PARAMETER 
ESTIMATION IN GROUNDWATER QUALITY 
—e THEORY AND FIELD VALI- 


California Univ., Los Angeles. Dept. of Civil Engi- 
neering. 

le from National Technical Information 
Service, Springfield, VA 22161 as PB90-222258/ 
AS. Price codes: A03 in paper copy, A01 in micro- 
fiche. Report UCLA-ENG-90-20, Feb 1990. 76p, 
13 fig, 10 tab, 32 ref. USGS Contract No. 14-08- 
0001-G1499. 


Descriptors: *Experimental design, *Field tests, 
*Groundwater pollution, *Optimization, *Sam- 
ee & Algorithms, Groundwater management, 

tical models, Parameter estimation, Plan- 
ning, Tracers. 


poo, gat bape voce tay grt In part I, an 
design algorithm is developed to facilitate 
the planning and the optimal configuration and 
scheduling of a groundwater tracer test whose data 
are to be used to estimate model parameters. A 
maximal information criterion is used to select 
among competing designs. A zero-one integer heu- 
ristic is used to solve a simplified example for 
experiment configurations under a given experi- 
mental duration. The design considers the installa- 
tion cost which is a function of location and depth 
of the observation well, as well as the samples 
themselves. The resulting designs are intuitively 
reasonable. It was found that a dramatic increase in 
information can be obtained with an experimental 
budget increase in a heterogeneous example case. 
Part II of the report describes a two-well field test 
conducted to estimate the retardation of organic 
contaminants during transport in groundwater at 
the Borden site, Ontario, Canada. One inorganic 
tracer and four organic solutes were injected for a 
period of 48 hours and their migration towards the 
extraction well monitored by 3 multi-level and 1 
partially penetrating monitoring wells. The results 
of this forced gradient field test are analyzed and 
com: with the results from a previous natural 
gradient experiment and associated laboratory 
studies of the aquifer media. (USGS) 

W91-01866 


TORING OF 
ry 


ACID PRECIPITATION: BIOLOGICAL MONI- 
STREAMS AND LAKES 


Univ. (Norway). Zoological Museum. 
‘jellheim, and G. G. Raddum. 
Sdeae of the Total Environment STENDL, Vol. 
96, No. 1/2, p 57-66, July 1990. 3 fig, 1 tab, 29 ref. 


Descriptors: *Acid rain effects, *Invertebrates, 
*Monitoring, *Norway, *Water pollution effects, 
Acid streams, Benthic fauna, Buffer capacity, Fish- 
kill, Model studies, Precipitation, Salmon. 


The activities and results from the Norwegian in- 
vertebrate acidification monitoring program are 
summarized. The program was s in 1981 and 
includes five watersheds. A key tool in the inverte- 
brate monitoring program is a model which calcu- 
lates an acidification index based on acid-sensitive 
invertebrates. The model is presented together 
with the acidification tolerances limits for different 
invertebrates. The results show that the degree of 
damage due to acificiation differed over time and 
between watersheds. Generally, the watersheds in 
the ee of Norway were most 
acidified. In wai eds on the west coast, maxi- 

mum acidification was measured in 1983 to 1984. 

This was correlated with episodic kills of young 
Atlantic salmon. During recent years, acidification 
has decreased in most rivers with the exception of 
those found in the southernmost regions. The 
rivers are, however, still vulnerable to acidification 
due to poor buffer capacity. (Author’s abstract) 
W91-01890 


OCCURRENCE OF HEAVY METALS IN 
WATER, PHYTOPLANKTON, AND ZOO- 
PLANKTON OF A MESOTROPHIC LAKE IN 
EASTERN POLAND. 


Akademia Rolnicza, Lublin (Poland). Dept. of Zo- 
ology and Hydrobiology. 

For primary bibliographic entry see Field 5B. 
W91-01891 


POLYCLONAL AND MONOCLONAL 
ENZYME IMMUNOASSAYS FOR PICLORAM 


DETECTION IN WATER, SOIL, PLANTS, AND 
URINE. 


Guelph Univ. (Ontario). Dept. of Environmental 
Biology. 

R. J. A. Deschamps, J. C. Hall, and M. R. 
McDermott. 

Journal of Agricultural and Food Chemistry 
JAFCAU, Vol. 38, No. 9, p 1881-1886, September 
1990. 1 fig, 7 tab, 17 ref. 


Descriptors: *Bioassay, *Herbicides, *Immunoas- 
say, *Pesticides, *Picloram, *Pollutant identifica- 
tion, Biological studies, Clopyralid, Fluroxpyr, 
Soil contamination, Triclopyr, Urine, Water pollu- 
tion. 


Two indirect enzyme immunoassays for picloram 
detection were compared in terms of sensitivity, 
accuracy and precision. The assay, using a rabbit 
antipicloram serum, had a linear working range 
from 5000 ng/mL with a mean SOI value of 140 
ng/mL and a lower detection limit of Sng/mL. 
The assay, using a monoclonal antibody obtained 
from a mouse hybridoma cell line, yielded a linear 
working range from 1 to 200 ng/mL with a mean 
501 value of 10 ng/mL and a lower detection limit 
of 1 ng/mL. Neither assay showed appreciable 
cross-reactivity with the structurally related pyri- 
dine herbicides clopyralid, fluroxypyr, and triclo- 
pyr or with the phenoxyacetic acid herbicide 2,4- 
D. From the analysis of fortified river water, soil 
extracts, plant extracts, and urine, the monoclonal 
antibody based assay was shown to be more sensi- 
tive, more accurate and more precise than the 
polyclonal antiserum based assay. Only the mono- 
clonal assay was suitable for quantitative determi- 
nation of picloram. (Author’s abstract) 

W91-01912 


BROAD-RANGE METHODS FOR DETERMI- 

NATION OF POLLUTANTS IN 

WASTEWATER. 

Environmental Protection Agency, Washington, 

DC. Industrial Technology Div. 

W. A. Tellard. 

Journal of Chromatographic Science JCHSBZ, 

bp 28, No. 9, p 453-459, September 1990. 10 tab, 
ref. 


Descriptors: *Chemical analysis, *Laboratory 
methods, *Organic compounds, *Pollutant identifi- 
cation, *Wastewater analysis, *Water analysis, 
Atomic absorption spectrometry, Chlorinated hy- 
drocarbons, Dioxins, Gas chromatography, Mass 
spectrometry, Metals. 


The EPA is required by the Federal Water Pollu- 
tion Control Act (FWPCA) and the Clean Water 
Act (CWA), and amendments thereto, to control 
or eliminate discharges of pollutants into water- 
ways in the US, its territories and possessions. In 
controlling these discharges, the EPA’s Industrial 
oe Division (ITD) within the EPA’s 
Office of Water Regulations and Standards 
(OWRS) has been given the responsibility of estab- 
lishing effluent limits for any substance that may 
have an adverse effect on human health or the 
environment. The ITD determines the concentra- 
tions of pollutants at industrial plants in order to 
assess the performance of various water and waste 
treatment technologies. To determine the concen- 
tration of pollutants, ITD uses broad range analyti- 
cal methods so that the largest number of pollut- 
ants can be measured at the lowest cost. At the 
same time, ITD must produce the most precise and 
accurate data possible so that the regulations most 
closely reflect the true value of the pollutants in 
wastewater. This paper gives technical details of 
Method nos.: 1620, which surveys 69 elements 
using at coupled plasma spectrometry 
(ICP), graphite furnace atomic absorption spec- 
trometry (GFAA), and cold vapor atomic absorp- 
tion (CVAA); 1613, which measures the tetra-, 

through octa-, chlorinated dibenzo-p-dioxins 
(CDDs) and chlorinated dibenzofurans (CDFs) 
using high resolution gas chromatography/mass 
spectrometry (HRGC-HRMS); Method 1618, 
which measures herbicides, PCBs, and organoch- 
lorine and organophosphorus pesticides using GC; 
and Method 1624, which determines purgeable or- 





ganic compounds by calibrated isotope dilution or 
internal standard GC/MS. (Lantz-PTT) 
W91-01914 


DETERMINATION OF VOLATILE ORGANICS 
IN DRINKING WATER WITH USEPA 
— 524.2 AND THE ION TRAP DETEC- 
Environmental Monitoring Systems Lab., Cincin- 
nati, OH. 

For primary bibliographic entry see Field 5F. 
W91-01915 


SUPERCRITICAL FLUID EXTRACTION AND 
ITS APPLICATION 
ANALYSIS. 

en Environmental Lab., Mountain View, 


TO ENVIRONMENTAL 


Vv. a Avila, N. S. Dodhiwala, and W. F. Beckert. 
Journal of Chromatographic Science JCHSBZ, 
Vol. 28, = 9, p 468-476, September 1990. 5 fig, 8 
tab, 16 ref. 


Descriptors: *Chemical analysis, *Chlorinated hy- 
drocarbons, *Organophosphorus pesticides, *Pesti- 
cides, *Pollutant identification, *Supercritical 
gases, *Water analysis, Aromatic hydrocarbons, 
Comparison studies, Laboratory methods. 


Sand, spiked with 41 organochlorine pesticides and 
47 organophosphorous pesticides, was extracted 
with supercritical carbon dioxide at various pres- 
sures and temperatures, and the recoveries were 
determined. Two standard reference materials cer- 
tified for polynuclear aromatic hydrocarbons were 
extracted under supercritical conditions, and the 
data compared with the certified values which 
have been determined by conventional extraction 
techniques. There is a large discrepancy between 
the resulting data and the certified values. To 
explain the discrepancy, a preliminary optimization 
study was conducted in which the influences on 
recoveries of seven variables were investigated. 
The study allowed for the estimation of the main 
effects of the seven variables; however, the authors 
could not test the statistical significance of any of 
these effects. Results from the preliminary method 
optimization experiments indicate that under the 
conditions used, recovery is most effected by ex- 
traction time and extraction pressure, followed by 
moisture content of the material and sample size. 
The approximate costs associated with setting up 
and using a supercritical fluid extraction system in 
an analytical laboratory are presented and are com- 
pared with those for Soxhlet extraction. (Author’s 
abstract) 

W91-01916 


RAPID METHOD FOR THE SIMULTANEOUS 
ANALYSIS OF CHLORPYRIFOS, ISOFEN- 
PHOS, CARBARYL, IPRODIONE, AND TRIA- 
DIMEFON IN GROUNDWATER BY SOLID- 
PHASE EXTRACTION. 

Massachusetts Pesticide Analysis Lab., Amherst. 
M. W. Brooks, D. Tessier, D. Soderstrom, J. 
Jenkins, and J. M. Clark. 

Journal of Chromatographic Science JCHSBZ, 
Vol. =— 9, p 487-489, September 1990. 3 fig, 2 
tab, 7 ref. 


Descriptors: *Carbaryl, *Chlorpyrifos, *Ground- 
water pollution, *Iprodiene, *Isofenphos, *Labora- 
tory methods, *Pesticides, *Pollutant identifica- 
tion, *Triadimefon, Chemical analysis, Detection 
limits, Gas chromatography, Water analysis. 


A method for the simultaneous analysis of pesti- 
cides in groundwater involves the extraction of the 
pesticides onto 18C columns and then elution with 
methylene chloride. After solvent exchange to 
hexane, the extracts are analyzed by gas chroma- 
tography using nitrogen-phosphorous detection. 
Recoveries average higher than 90% with a detec- 
tion limit of 1 ppb for carbaryl, iprodione, and 
triadimefon, and 0.1 ppb for chlorpyrifos and iso- 
fenphos. (Author’s abstract) 

W91-01917 


REVERSED-PHASE LIQUID CHROMATO- 
GRAPHIC COLUMN SWITCHING FOR THE 
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TRACE-LEVEL DETERMINATION OF POLAR 
COMPOUNDS. APPLICATION TO CHLOR- 
OALLYL ALCOHOL IN GROUND WATER. 
Rijksinstituut voor de Volksgezondheid en Milieu- 
hygiene, Bilthoven (Netherlands). Lab. for Organ- 
ic-Analytical Chemistry. 

E. A. Hogendoorn, A. P. J. M. De Jong, P. Van 
Zoonen, and U. A. T. Brinkman. 

Journal of Chromatography JOCRAM, Vol. 511, 
p 243-256, July 1990. 6 fig, 3 tab, 24 ref. 


Descriptors: *Chemical analysis, *Chromatogra- 
phy, *Groundwater pollution, *Laboratory meth- 
ods, *Liquid chromatography, *Pollutant identifi- 
cation, *Water analysis, Chloroacrylic acid, Dich- 
loropropene, Mass spectrometry, Trace levels, Ul- 
traviolet radiation. 


Reversed-phase liquid chromatographic (LC) 
column switching employing two 18C columns 
was used for the trace level determination of the 
polar compound chloroallyl (CAAL), a key meta- 
bolite of the soil sterilant dichloropropene, in 
groundwater. The selectivity of the LC procedure 
is crucial as CAAL does not possess a chromo- 
phoric group and must be detected by UV absor- 
bance at 205 nm. It was shown that the selectivity 
can be enhanced considerably by the use of a 
column-switching technique. A completely auto- 
mated procedure was developed for the determina- 
tion of CAAL with a limit of detection (LOD) of 1 
ppb (signal to noise ratio = 3). Recoveries at the 
20 ppb level were 103% for cis-CAAL (relative 
standard deviation (R.S.D.) = 3.4%) and 102% for 
trans-CAAL (R.S.D. = 2.5%). Response was 
linear over more than two decades. The sample 
throughput is high, as the total time required for 
the analysis is less than 10 min. If necessary, LODs 
can be lowered to 0.1 ppb by means of a liquid/ 
liquid extraction combined with a concentration 
step, resulting in recoveries of 88% (R.S.D. = 
4.1%) at a level of 2 ppb. Confirmation of CAAL 
and a second metabolite of dichloropropene, chlor- 
oacrylic acid (CAAC), was performed by gas 
chromatography-negative ionization chemical mass 
spectrometry (GC-NCI-MS), using derivation pro- 
cedures to convert CAAL and CAAC into their 
pentafluorobenzoy! derivatives, respectively. (Au- 
thor’s abstract) 

W91-01918 


TRACE DETERMINATION OF LOWER VOLA- 
TILE FATTY ACIDS IN SEDIMENTS BY GAS 
CHROMATOGRAPHY WITH CHEMICALLY 
BONDED FFAP COLUMNS. 

Limnologisch Inst., Nieuwersluis (Netherlands). 
Vijverhof Lab. 

C. A. Hordijk, I. Burgers, G. J. M. Phylipsen, and 
T.E. Rs een. 

Journal of Chromatography JOCRAM, Vol. 511, 
p 317-323, July 1990. 3 fig, 3 tab, 18 ref. 


Descriptors: *Chemical analysis, *Chromatogra- 
phy, *Fatty acids, *Gas chromatography, *Labo- 
ratory methods, *Pollutant identification, *Sedi- 
ment analysis, *Volatile acids, Formic acid, Fresh- 
water, Trace levels. 


A capillary gas-liquid chromatography method 
was developed for the quantification of free lower 
volatile fatty acids (LVFA) in freshwater sedi- 
ments. The method is based on the application of 
water-resistant FFAP (free fatty acid phase) col- 
umns and splitless injection. An important feature 
is the ability to determine LVFA directly at pico- 
mole levels in 1-3 microL of water without sample 
extraction, clean-up or derivatization. Continuous 
saturation of the carrier gas with formic acid in 
superfluous, making this method compatible with 
mass selective detection. The ability to study 
LVFA metabolism using stable isotope tracers is 
presented. The method allows for the measurement 
of well defined concentration profiles (4-70 
microM) in sediment pore waters and is a good 
alternative to existing techniques for determining 
trace amounts of LVFA in very small volumes of 
organic-rich matrices. (Author’s abstract) 
W91-01919 


NOAA’S STATUS AND TRENDS MUSSEL 
WATCH PROGRAM: CHLORINATED PESTI- 


CIDES AND PCBS IN OYSTERS (CRASSOS- 
TREA VIRGINICA) AND SEDIMENTS FROM 
THE GULF OF MEXICO. 

Texas A and M Univ., College Station. Dept. of 
Oceanography. 

J. L. Sericano, E. L. Atlas, T. L. Wade, and J. M. 
Brooks. 

Marine Environmental Research MERSDW, Vol. 
29, No. 3, p 161-203, 1990. 14 fig, 6 tab, 52 ref. 
National Oceanic and Atmospheric Administration 
contract 50-DGNC-5-00262. 


Descriptors: *Bioindicators, *Chlorinated hydro- 
carbons, *Gulf of Mexico, *Mollusks, *Mussels, 
*Oysters, *Pesticides, *Sediment contamination, 
Bioaccumulation, DDD, DDT, Distribution pat- 
terns, PCB, Polychlorinated biphenyls. 


Chlorinated pesticides and PCB’s were analyzed in 
more than 590 oyster and sediment samples collect- 
ed during 1986 and 1987, the first 2 years of the 
NOAA’s Status and Trends Mussel Watch Pro- 
gram established to monitor the current status and 
temporal trends of these contaminants in the Gulf 
of Mexico. Chlorinated hydrocarbons in oysters 
and sediments presented similar distribution pat- 
terns; however, their concentrations in oysters 
were several times higher than the concentration 
detected in the surrounding sediments. Alpha- 
chlordane, trans-nonachlor and dieldrin were the 
most abundant non-DDT pesticides in both types 
of sample. The major fraction of DDT related 
compounds measured in oysters and sediment was 
DDD. Based on average PCB concentrations, 
penta-, hexa-, and tetrachlorobiphenyls were pref- 
erentially accumulated by oysters as compared to 
the average sediment composition. Although this 
study was designed to avoid known point-sources 
of contaminant inputs, the measured concentra- 
tions were, in general, within the range of concen- 
trations previously reported for the Gulf of 
Mexico. After the first 2 years of this program, the 
geographical distribution of chlorinated hydrocar- 
bons in oyters and sediments is well defined. In 
contrast, the temporal trends at the different sites 
are not clear. Continued sampling will allow the 
identification of long-term trends in concentrations 
of chlorinated hydrocarbons in the Gulf of 
Mexico. (Author’s abstract) 

W91-01933 


GAS CHROMATOGRAPHY IN ENVIRON- 
MENTAL ANALYSIS: AIMS AND CHAL- 
LENGES. 

BASF A.G., Ludwigshafen am Rhein (Germany, 
F.R.). Aktiengesellschaft labor fuer Umweltanaly- 
tik und Okologie. 

H. J. Neu. 

Fresenius Zeitschrift fuer Analytische Chemie 
ZACFAU, Vol. 337, No. 6, p 583-588, July 1990. 9 
ref. 


Descriptors: *Chromatography, *Gas chromatog- 
raphy, *Pollutant identification, *Sensitivity analy- 
sis, *Water analysis, Automation, Mass spectrome- 
try, Organic compounds, Phenols, Qualitative anal- 
ysis, Quantitative analysis, Trace levels, 
Wastewater analysis. 


Gas chromatography (GC) is currently still the 
most frequently used technique for determining 
trace organic compounds in environmental sam- 
ples. Though GC is already a very highly devel- 
oped technique, there is still a need for further 
improvements with respect to the reliability of 
qualitative and quantitative data and to the overall 
efficiency of the analysis procedure. Future devel- 
opment should concentrate on all aspects of auto- 
mation in order to reduce manual work. This refers 
to automation of pre-chromatographic sample 
treatment steps such as enrichment, clean-up and 
derivatization procedures. The derivatization of 
phenols in water can be considerably simplified by 
using the reaction of many phenols with penta- 
fluorobenzoylchloride that can be performed di- 
rectly in alkaline aqueous solution. Using the rea- 
gent in a hexane solution, derivatization and ex- 
traction of the derivatives can be performed in a 
single step procedure. Then the organic phase is 
separated, the excess reagent is destroyed, the ex- 
tract is dried and subjected to GC-analysis. The 





Field 5—WATER QUALITY MANAGEMENT AND PROTECTION 


Group 5A—Identification Of Pollutants 


detection of phenols in wastewater at the picogram 
level can be performed by a simplification of the 
above procedure. Derivatization procedures for 
the determination of hydrophilic compounds in 
water can also simplify GC analysis. In addition, 
the sensitivity of GC analysis can be improved by 
refinements in mass spectrophotometric detector 
sensitivity. (Geiger-PTT) 

W91-01954 


TRACE GAS ANALYSIS USING THERMOANA- 
LYTICAL METHODS. 

Gesamthochschule Wuppertal (Germany, F.R.). 
Fachbereich 9 - Analytische Chemie. 

H. Hartkamp, J. Rottmann, and M. Schmitz. 
Fresenius itschrift fuer Analytische Chemie 
ZACFAU, Vol. 337, No. 7, p 729-736, August 
1990. 7 fig, 23 tab, 13 ref. 


Descriptors: *Analytical methods, *Calorimetry, 
*Pollutant identification, *Trace levels, Chemical 
reactions, Chlorinated hydrocarbons, Metal com- 
plexes, Qualitative analysis, Quantitative analysis, 
Sampling, Soil gases, Thermal properties, Water 
pollution. 


There is an increasing demand for trace gas analyt- 
ical information, especially in the fields of environ- 
mental protection, due to emissions from soil and 
water pollution. Most trace analytical procedures 
are costly, time-consuming and require highly 
qualified personnel to perform them. This difficul- 
ty can be overcome by the development of simple 
— rs gn based on low price ready-for- 
units which can be processed with a 
per es of manpower input while providing in- 
formation of the required reliability. The measure- 
ment of caloric effects associated with the decom- 
position of the products resulting during the sam- 
pling step from a gas-solid reaction between the 
traces to be analyzed and suitable solid state rea- 
gents may provide such needed technology to 
overcome previous difficulties in trace analysis. 
Starting from properly prepared text gas mixtures, 
the gas-solid reactions of numerous amines, alco- 
hols, aldehydes, ketones, hydrocarbons, and halo- 
genated hydrocarbons with several metal complex- 
es and with reagents capable of forming clathrates 
have been investigated by means of thermoanalyti- 
cal methods, mainly by means of differential scan- 
ning calorimetry. Results show that in many cases 
the very simple thermoanalytical evaluation en- 
ables both qualitative identification and quantifica- 
tion of the gas traces under concern with satisfying 
selectivity. These reactions may serve as a promis- 
ing basis for further development of fast, simple 
and reliable trace gas analyses using thermoanalyti- 
cal methods. (Author’s abstract) 
W91-01955 


GC-FTIRS: APPLICATIONS IN ORGANIC 
TRACE ANALYSIS. 

Johannes Kepler Univ., Linz (Austria). Dept. of 
Analytical Chemistry. 

H. Malissa, T. Kreindl, and K. Winsauer. 

Fresenius Zeitschrift fuer Analytische Chemie 
ZACFAU, Vol. 337, No. 7, p 843-847, August 
1990. 1 fig, 36 ref. 


Descriptors: *Analytical methods, *Chemical anal- 
ysis, *Chromatography, *Gas chromatography, 
*Organic pollutants, *Pollutant identification, 
*Trace levels, *Water analysis, Atrazine, Herbi- 
cides, Spectrophotometry. 


The gas chromatography-infrared spectrophoto- 
metry (GC-FTIRS) coupling used as a measuring 
instrument in trace analytical procedures can be 
fully effective only if the maximum possible sensi- 
tivity is provided simultaneously with undistorted 
chromatographic and spectrometric representation 
of the eluted compounds. Great efforts have been 
made in recent years to design improved interfac- 
ing and measurement principles. GC capillary sep- 
aration with flow-through gas cells (lighi-pipes), 
matrix isolation and cryodeposition techniques are 
discussed and compared in terms of sensitivity. 
The lightpipes achieves a sensitivity of between 1 
and 10 nanograms for strong IR-absorbers, al- 
though 400 picograms have been attained in a 
precisely balanced system. For weak IR-absorbers, 


the quantity required may raise up to 100 nano- 
grams. In the eluate trapping techniques, identifia- 
ble spectrum from 25 picograms has been obtained 
with the matrix isolation system for the model 
substance isobutyl methacrylate. The minimum 
identification concentration of a herbicide in 
groundwater and drinking water is opr pel 
1 ppb using an analytical procedure with solid state 
enrichment, large sample injection and GC-FTIRS 
with — lightpipe technique. (Geiger-PTT) 

wo9l 


DETERMINATION OF ORTHO-AND PYRO- 
PHOSPHATES IN WATERS BY EXTRACTION 
CHROMATOGRAPHY AND FLOW-INJEC- 
TION ANALYSIS. 

Akademiya Nauk SSSR, Moscow. Inst. Geokhimii 
i Analiticheskoi Khimii. 

B. Y. Spivakov, T. A. peg eo L. K. Shpigun, 
V. M. Shkinev, and Y. A. Zoloto 

Talanta TLNTA2, Vol. 37, No. 3, p 859-894, Sep- 
tember 1990. 7 fig, 3 tab, 13 ref. 


Descriptors: *Chromatography, *Orthophos- 
phates, *Phosphates, *Pollutant identification, 
*Water analysis, Anions, Cations, Chemical analy- 
sis, Separation techniques, Spectrophotometry, 
Wastewater analysis. 


Extraction-chromatographic separation of ortho- 
and pyrophosphate anions on an inert support 

odified with an organotin extractant was studied 
and used for their subsequent determination in a 
flow-injection analysis (FIA) system. The 
posed FIA manifold included an extraction-chro- 
matographic mini-column, on which the phosphate 
anions were separated and preconcentrated, and a 
post-column spectrophotometric detector. For the 
determination of ortho; — the absorbance 
of the reduced 12-molybdophosphoric acid was 
monitored at 660 nanometers. The sum of ortho- 
and pyrophosphate was determined after prelimi- 
nary hydrolysis of pyrophosphate to orthophos- 
phate in neutral solution at 50 C by use of inorgan- 
ic pyrophosphatase. For a sample volume of 6 ml, 
the calibration graph was linear within a range of 
5.0-100.0 nanograms/ml P. The limit of detection 
was 0.3 nanograms/ml P. The recovery of the ions 
to be determined was not less than 96%, the rela- 
tive error was not worse than 4%. When the 
proposed method was used for the analysis of river 
water samples, the deviations between the amounts 
of phosphate ions found and added were within 
experimental error. Close agreement was also 
noted for results achieved with the present method 
and those obtained by the solvent extraction-spec- 
trophotometric method. The FIA procedure de- 
veloped can also be applied to the analysis of 
anions and cations in wastewaters. (Geiger-PTT) 
W91-01962 


EFFECTS OF SAMPLE PREPARATION ON 
MEASURED CONCENTRATIONS OF EIGHT 
ELEMENTS IN EDIBLE TISSUES OF FISH 
FROM —_— CONTAMINATED BY LEAD 


National Fisheries Contaminant Research Center, 
Columbus, OH. Field Research Station. 

C. J. Schmitt, and S. E. Finger. 

Archives of Environmental Contamination and 
Toxicology AECTCV, Vol. 16, No. 2, p 185-207, 
March 1987. 6 fig, 7 tab, 65 ref. Fish and Wildlife 
Service and Army Corps of Engineers Interagency 
Agreement DACW 43-80-A-0109. 


Descriptors: *Analytical techniques, *Bioaccumu- 
lation, *Biological samples, *Fish, *Heavy metals, 
*Lead, *Pollutant identification, *Sample prepara- 
tion, *Tissue analysis, *Water pollution effects, 
Animal tissues, Bass, Catfish, Correlation analysis, 
Mine wastes, Missouri, Path of pollutants, Stream 
pollution. 


The influence of sample preparation on measured 
I 


concentrations of eight elements in the edible tis- 
sues of fish from two rivers in southeastern Mis- 
souri contaminated by mining and related activities 
was investigated. Concentrations of lead (Pb), cad- 
mium (Cd), oes 3 (Cu), zinc (Zn), iron (Fe), 
manganese (Mn), barium (Ba), and calcium (Ca) 
were measured in two ok ao, boneless samples of 


axial muscle from individual fish prepared in a 
clean room. One sample (normally processed) was 
removed from each fish with a knife in a manner 
typically used by investigators to process fish for 
elemental analysis and presumably representative 
of methods employed by anglers when preparing 
fish for home consumption. A second sample 
(clean-processed) was then prepared from each 
normally-processed sample by cutting away all 
surface material with acid-cleaned instruments 
under ultraclean conditions. The samples were ana- 
lyzed by atomic absorption spectrophotometry. 
Only Pb regularly exceeded current guidelines for 
elemental contaminants in food. Concentrations 
were high in black redhorse from contaminated 
sites, regardless of preparation method; for the 
other fishes, Pb levels depended upon preparation 
technique. Except for Mn and Ca, concentrations 
of all elements measured were significantly lower 
in clean than in normally precessed tissue samples. 
Concentrations of Pb, Ca, Mn and Ba in individual 
fish were closely correlated regardless of sample 
size, while correlations between Zn, Fe, and Cd 
occurred only in normally-processed samples (sug- 
gesting that these correlations resulted from high 
concentrations on the surfaces of some samples). 
Reported concentrations of certain elements 
should be regarded only as estimates and regard- 
less of the care exercised during the collection, 
preparation, and analysis of samples, results should 
be interpreted with the awareness that contamina- 
tion from external sources may have occurred. 
(Author’s abstract) 
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MUTAGENS, TOXICANTS, AND OTHER CON- 
STITUENTS IN SMALL CITY SLUDGES IN 
NEW YORK STATE. 

Pennsylvania State Univ., University Park. Pesti- 
cide Research Lab. 

R. O. Mumma, K. A. Rashid, D. C. Raupach, B. S. 
Shane, and J. M. Scarlet-Kranz. 

Archives of Environmental Contamination and 
Toxicology AECTCV, Vol. 17, No. 5, p 657-663, 
September 1988. 1 fig, 3 tab, 18 ref. 


Descriptors: *Chemical analysis, *Hazardous mate- 
rials, *Municipal wastes, *Mutagens, *New York, 
*Pollutant identification, *Sludge analysis, *Toxi- 
cology, Land disposal, Polychlorinated biphenyls, 
Radiochemical analysis, Sampling, Surveys. 


An analytical survey was conducted of sewage 
sludges from 15 small cites in New York State for 
mutagens, 44 elements, polychlorinated biphenyls 
(PCBs) and radioactivity. Using the Ames salmo- 
nella assay, low levels of mutagenicity were de- 
tected in several of the samples. PCBs were very 
high in only one sample, from the Elmira sewage 
plant (48.4 ppm). A number of toxic elements (i.e., 
arsenic, boron, barium, cadmium, chromium, 
copper, mercury, nickel, lead, antimony, and zinc) 
were found at elevated concentrations in specific 
sludges, but it is not possible to relate these to 
specific industrial sources with certainty. The con- 
centrations of specific toxicants in five city sludges 
were above presently suggested federal guidelines 
for their suitability for land application. Gamma 
emission was comparatively low in all samples at 
1.6 to 326 cpm per gram above background. Possi- 
ble sources of specific constituents in sludge are 
discussed. The concentrations of various constitu- 
ents in sludges may vary greatly, up or down, with 
time of sampling, therefore, continuous analytical 
monitoring for toxicants in sludges is necessary to 
calculate an average composition for a given 
period of time if federal guidelines are to be effec- 
tively followed. (Author’s abstract) 

W91-01974 


RISK ASSESSMENT OF DRINKING WATER 
IN A RESERVOIR CONTAMINATED BY PAHS 
ORIGINATED FROM ROAD TRAFFIC. 

Ehime Prefecture Inst. of Public Health, Mat- 
suyama (Japan). 

For primary bibliographic entry see Field 5C. 
W91-01991 





SUBSTANCE LOAD IN RAINWATER RUNOFF 
FROM DIFFERENT STREETS IN HAMBURG. 
Hamburg Univ. (Germany, F.R.). Inst. fuer Anor- 
ganische und Angewandte Chemie. 

For primary bibliographic entry see Field 5B. 
W91-01993 


POLLUTION OF STREET RUN-OFF BY TRAF- 
FIC AND LOCAL CONDITIONS. 
Umweltbundesamt, Berlin (Germany, F.R.). 

For primary bibliographic entry see Field SB. 
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APPLICATIONS OF MAGNETIC MEASURE- 
MENTS TO SEDIMENT TRACING IN URBAN 
HIGHWAY ENVIRONMENTS. 

Middlesex Polytechnic, Enfield (England). Urban 
Pollution Research Center. 

P. R. Beckwith, J. B. Ellis, and D. M. Revitt. 

The Science of the Total Environment STENDL, 
Vol. 93, p 449-463, April 1990. 3 fig, 4 tab, 29 ref. 


Descriptors: *Highway effects, *Magnetic studies, 
*Particulate matter, *Sediment transport, *Storm 
runoff, *Urban areas, *Urban runoff, Catchment 
basins, Data acquisition, Hydrology, Sediments. 


Mineral magnetic techniques are used to follow the 
transport and sequencing of surface sediments 
through a separate stormwater system within a 
small, well-defined urban catchment. The contribu- 
tions of these sediments to subsurface deposits and 
stormwater particulates have been assessed by con- 
sideration of magnetic parameter values, by com- 
parison of graphical representations and by deriva- 
tion of discriminatory equations. A realistic bal- 
ance is achieved by consideration of each of these. 
For example, the discrimination procedure predicts 
that in-pipe deposits collected from below the con- 
fluence of the road and roof drainage systems are 
predominantly categorized as highway associated 
sediments whereas direct comparison of the appro- 
priate magnetic parameters suggests contributions 
from both highways and roof areas depending on 
specific flow characteristics and source sediment 
loadings. Substantial proportions of the total mag- 
netic mineral loading can occur in the initial stages 
of the storm events, with as much as 80% of the 
overall IRM sub 300mT (Isothermal Remanent 
Magnetization induced by generating a uniform 
field of 300 mT) loading being discharged in the 
first 20 minutes, and therefore, these early stages 
can be important in determining the dominant sedi- 
ment sources for the overall event. Stormwater 
quality is shown to be strongly influenced by con- 
tributions from atmospheric particulates and the 
scouring of in-pipe deposits with the latter being 
dependent upon the dominant sources of storm- 
water sediment at the end of the preceding storm. 
(Stoehr-PTT) 

W91-01997 


INFLUENCE OF COMPLEXING AGENTS AND 
SURFACTANTS ON METAL SPECIATION 
ANALYSIS IN ROAD RUNOFF. 

Chalmers Univ. of Technology, Goeteborg 
ay Dept. of Sanitary Engineering. 

G. M. P. Morrison, and T. M. Florence. 

The Science of the Total Environment STENDL, 
Vol. 93, p 481-488, April 1990. 4 tab, 13 ref. 


Descriptors: *Chemical analysis, *Heavy metals, 
*Highway effects, ‘*Pollutant identification, 
*Sample preservation, *Sampling, *Surfactants, 
*Urban runoff, *Voltammetry, *Water analysis, 
Acidity, Cadmium, Copper, Ion exchange, Specia- 
tion, Zinc. 


A combination of medium exchange and sample 
acidification techniques are used to calculate the 
individual effects of complexing agents and surfac- 
tants on the deposition and stripping steps in 
anodic stripping voltammetry (ASV) for copper, 
lead and cadmium from road and urban runoff. A 
simple acidification procedure is presented for de- 
termining the toxic fraction. ASV is used for the 
determination of copper in the presence of fulvic 
and humic acids and Triton X-100, for cadmium 
and lead in the presence of Triton X-100, and for 
road and urban runoff samples. The major effects 
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of both complexing agents and Triton X-100 are on 
the deposition step. In phosphate buffer pH 7.0., 
lead is deposited as lead (1), but is stripped as lead 
(IV), giving enhanced stripping peaks at pH 7.0, 
but not at pH 1.9. Triton X-100 caused a consider- 
able decrease in the deposition of all three metals, 
and surfactants were the major cause of low differ- 
ential pulse ASV (DPASV) labilities in the water 
samples. Despite these large effects on ASV metal 
speciation, 5 mg/L of Triton X-100 in the presence 
or absence of copper had no effect on the growth 
rate of Chlorella pyrenoidosa at pH 7.0. This result 
has important implications for the use of DPASV 
lability in estimating the ‘toxic fraction’ of a metal. 
Since surfactants in road runoff are the dominant 
factor in the decrease of ASV lability, but do not 
decrease metal toxicity toward aquatic test orga- 
nisms, then ASV will seriously underestimate the 
toxic fraction. This study has demonstrated several 
potential problems in the application of ASV labi- 
lity measurements to the estimation of the toxic 
fraction of a metal in road runoff samples. The use 
of membrane-coated electrodes or direct current 
with peak integration, rather than either differen- 
tial pulse-, or square wave-ASV, will eliminate the 
effect of the stripping step on ASV lability, but 
surfactants will still influence deposition. The 
measurement required for toxicity studies, i.e., the 
effect of complexing agents on deposition, can be 
readily obtained by DPASV using two successive 
ASV-labile determinations in the same sample ali- 
quot with a simple acidification procedure. 
(Stoehr-PTT) 
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APPLICATION OF MULTIVARIATE ANALY- 
SIS FOR CHARACTERIZATION OF ORGANIC 
COMPOUNDS FROM URBAN RUNOFF. 
Universidad Politecnica de Madrid (Spain). Es- 
cuela Tecnica Superior de Ingenieros de Caminos. 
M. T. Bomboi, A. Fernandez, F. Marino, and E. 
Hontoria. 

The Science of the Total Environment STENDL, 
Vol. 93, p 523-536, April 1990. 3 fig, 2 tab, 23 ref. 


Descriptors: *Aliphatic hydrocarbons, *Fatty 
acids, *Hydrocarbons, *Multivariate analysis, *Or- 
ganic compounds, ‘Pollutant identification, 
*Spain, *Urban runoff, Madrid, Mathematical anal- 
ysis, Pollutants. 


A one year study for determining the concentra- 
tions of aromatic and oo hydrocarbons and 
peo trig in urban runoff has been established in 

id. Seasonal traffic and area variations were 
prem to calculate enrichment factors after which 
apportionment techniques were used. Hierarchical 
cluster analysis was used to identify urban runoff in 
homogenous classes. Squared euclidean distance 
was used as a measure to calculate the similarity 
between samples and the mean distance was em- 
ployed as the fusion strategy to obtain the dendo- 
gram. Factor analysis was developed to determine 
sources of urban runoff pollutants. The Varimax 
rotation technique was chosen to resolve organic 
compound origins and obtain their profiles and 
contributions to the receptor site. The results show 
that pyrolytic, petrogenic and natural sources are 
the main components of hydrocarbons and fatty 
acids in urban runoff. (Author’ 's abstract) 
W91-02004 


RECENT TAXONOMIC DISCOVERIES CON- 
CERNING THE MUSSEL MYTILUS: IMPLICA- 
TIONS FOR BIOMONITORING. 

Memorial Univ. of Newfoundland, St. John’s. 
Dept. of Earth Sciences. 

P. B. Lobel, S. P. Belkhode, S. E. Jackson, and H. 
P. Longerich. 

Archives of Environmental Contamination and 
Toxicology AECTCV, Vol. 19, No. 4, p 508-512, 
July/August 1990. 3 tab, 14 ref. 


Descriptors: *Bioassay, *Bioindicators, *Marine 
pollution, *Mollusks, *Mussels, *Taxonomy, 
Growth rates, Mass spectrometry, Metabolism, 
Speciation. 


The mussel Mytilus has been widely used as a 
bioindicator of marine pollution. Because of its 
wide distribution around the world, it has been 


possible to establish a global ‘mussel watch’ to 
monitor pollutants in the marine environment. 
Recent taxonomic discoveries based on studies of 
allozyme variation, however, have shown that My- 
tilus edulis is actually a complex consisting of three 
separate evolutionary lineages which deserve the 
ranks of separate species: the Atlantic Mytilus 
edulis, Mytilus galloprovincialis, and Mytilus tros- 
sulus. Many mussels previously classified as Myti- 
lus edulis can be reclassified as either Mytilus 
galloprovincialis or Mytilus trossulus. In the 
present study, specimens of Mytilus edulis and 
Mytilus trossulus were collected from the same 
habitat and analyzed for the concentrations of 25 
elements by inductively coupled plasma mass spec- 
trometry. Mytilus trossulus had higher element 
concentrations than Mytilus edulis. Differences be- 
tween the element concentrations of the two spe- 
cies were related to differences in growth rather 
than to any direct differences between the element 
metabolism of the species. Such differences could 
be corrected by standardizing the mussels to a 
fixed width/height ratio. In order to avoid errors 
in future monitoring programs, taxonomic varia- 
bles should be considered. (Author’s abstract) 
W91-02030 


EXPRESSION OF RESULTS FROM GROWTH 
INHIBITION TOXICITY TESTS WITH ALGAE. 
Vandkvalitetsinstitutet, Hoersholm (Denmark). 
For primary bibliographic entry see Field 5C. 
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MULTIRESIDUE METHOD BY HIGH PER- 
FORMANCE LIQUID CHROMATOGRAPHY- 
BASED FRACTIONATION AND GAS CHRO- 
MATOGRAPHIC DETERMINATION OF 
TRACE LEVELS OF PESTICIDES IN AIR AND 
WATER. 

California Univ., Davis. Dept. of Environmental 
Toxicology. 

J. N. Seiber, D. E. Glofelty, A. D. Lucas, M. M. 
McChesney, and J. C. Sagebiel. 

Archives of Environmental Contamination and 
Toxicology AECTCV, Vol. 19, No. 4, p 583-592, 
July/August 1990. 5 fig, 5 tab, 25 ref. NIEHS 
Grant No. ES04699. 


Descriptors: *Air pollution, *Analytical methods, 
*Chromatography, *Gas chromatography, *High 
—S liquid chromatography, *Path of pol- 
utants, *Pesticides, *Pollutant identification, 
*Water pollution, Carbamate pesticides, Organo- 
— pesticides, Silica gel fractionation, So- 


A multiresidue analytical method, accommodating 
chemicals over a broad range of polarities, is out- 
lined for pesticides, transformation products, and 
related toxicants based upon high performance 
liquid chromatographic fractionation of extracted 
residue on a Partisil silica gel normal phase column 
followed by selective-detector gas chromatogra- 
phic determination of components in each fraction. 
The HPLC mobile phase gradient (hexane to 
methyl t-butyl ether) gave good chromatographic 
efficiency, resolution, reproducibility and recovery 
for 61 test compounds, and allowed for collection 
in four fractions spanning polarities from low po- 
larity organochlorine compounds (fraction 1) to 
polar N-methylcarbamates and organophosphorus 
oxons (fraction 4). The multiresidue method was 
developed for use with air samples collected on 
XAD-4 and related trapping agents, and water 
samples extracted with methylene chloride. Detec- 
tion limits estimated from spiking experiments 
were generally 0.3 to 1 ng/c m for high volume air 
samples, and 0.01 to 0.1 microg/L for one liter 
water samples. The combination of silica gel 
HPLC fractionation with element selective GC 
determination appears to offer several advantages 
when combined in a multiresidue method. The 
HPLC fractionation gives clean separation on the 
basis of solute polarity, and fraction cuts may be 
tailored to meet the needs of a given analytical 
problem. This technique can analyze pesticides and 
related compounds in air and water samples. 
(Brunone-PTT) 
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METAL CONTENT OF FUNGAL SPORO- 
CARPS FROM URBAN, RURAL, AND 
SLUDGE-TREATED SITES. 

Pacific Northwest Forest and Range Experiment 
Station, Wenatchee, WA. Forestry Sciences Lab. 
D. Zabowski, R. J. Zasoski, W. Littke, and J. 
Ammirati. 

Journal of Environmental Quality JEVQAA, Vol. 
19, No. 3, p 372-377, July/September 1990. 1 fig, 4 
tab, 24 ref. 


Descriptors: *Fungi, *Path of pollutants, *Sludge, 
*Soil contamination, *Trace metals, *Washington, 
Cadmium, Copper, Food chains, Forests, Iron, 
Manganese, Nickel, Rural areas, Urban areas, Zinc. 


Fungal sporocarps can influence metal cycling by 
the uptake of trace metals, which are then readily 
available for consumption and incorporation into 
higher food chain levels. This study was conduct- 
ed to determine if increased sporocarp metal (Cd, 
Cu, Fe, Mn, Ni, Zn) concentrations occurred rela- 
tive to substrate metal availability in rural, urban, 
and sludge-treated sites in western Washington 
state. Fungal fruiting bodies were collected from 
rural forests, from urban forests receiving point- 
source metal pollution and from forests that had 
been treated with municipal sewage sludge. Metal 
concentrations in fungal sporocarps were found to 
be significantly higher on sewage sludge-treated 
sites when all species were considered. Smelter 
pollution and serpentinite soil, however, were also 
found to elevate some metals to levels similar to 
those found at sludge-amended areas. Overall, indi- 
vidual species appear to be the most important 
factor for predicting metal uptake from impacted 
soils and possible inclusion into food chains. (Au- 
thor’s abstract) 
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oe BEHAVIOR OF CHROMIUM IN 
COAL FLY ASH. 

Battelle Pacific Northwest Labs., Richland, WA. 
Environmental Sciences Dept. 

D. Rai, and R. W. Szelmeczka. 

Journal of Environmental Quality JEVQAA, Vol. 
19, No. 3, p 378-382, July/September 1990. 5 fig, 3 
tab, 14 ref. Electric Power Research Institute, Inc. 
Contract RP2485-08. 


Descriptors: *Chromium, *Coal wastes, *Path of 
pollutants, Chemical analysis, Chemical reactions, 
Chromium compounds, Coal fly ash, Hydrogen 
ion concentration, Interstitial water. 


Although the average Cr content in coal fly ash is 
fairly small, a total of approximately 17,000 mg of 
Cr contained in fly ash is disposed of on the land 
surface in the U.S. annually. Because Cr, especially 
Cr(VD), is hazardous even in small quantities, it is 
important to determine or predict pore-water Cr 
concentrations. Studies were conducted to deter- 
mine the dominant reactions controlling aqueous 
Cr concentrations in four coal fly ashes. The fly 
ashes were adjusted to a range of pH values be- 
tween 2 and 10. Cr was found to be present in 
these aqueous and solid phases as Cr(III). Because 
of the amorphous character of the important 
Cr(III) compounds ((Fe,Cr(OH)3 and Cr(OH)3) 
and because of the very low total Cr content of the 
fly ashes (<0.025%), it was not possible to identify 
directly the Cr-containing compounds. However, 
an indirect technique for identifying Cr com- 
pounds, comparison of observed activities with 
those in equilibrium with known solid phases, and 
with those obtained after spiking the coal ash sus- 
pensions with Cr(III), suggested that Cr concentra- 
tions are controlled by (Fe,Cr)(OH)3(am) at low 
pH and by _ (Fe,Cr(OH)3(am) and/or 
Cr(OH)3(am) at pH values greater than about 5. 
(Author’s abstract) 
W91-01006 


TEMPORAL SOLUBILITY TRENDS OF ALU- 
MINUM AND IRON LEACHED FROM COAL 
SPOILS AND CONTAMINATED SOIL MATE- 


RIALS. 
Kentucky Agricultural Experiment Station, Lex- 


ington. Dept. of Agronomy. 

A. D. Karathanasis, Y. L. Thompson, and V. P. 
Evangelou. 

Journal of Environmental Quality JEVQAA, Vol. 
19, No. 3, p 389-395, July/September 1990. 10 fig, 
1 tab, 25 ref. 


Descriptors: *Acid mine drainage, *Aluminum, 
*Coal spoil, *Iron, *Path of pollutants, Kentucky, 
Leaching, Sediment contamination, Soil columns, 
Soil contamination, Solubility, Watersheds. 


Column leaching experiments were conducted 
over a period of 5 months on selected spoil, soil, 
and sediment samples collected from acid mine 
watersheds with low buffering capacity in Ken- 
tucky. Evaluation of effluent compositions over 
time suggested that at different stages of leaching 
these samples may release different levels of Al 
and Fe. These levels appeared to be controlled by 
the solubility of characteristic sequences of basic 
Al-sulfate, Al-hydroxide, and alumino-silicate min- 
erals, or Fe-sulfate and Fe-hydroxide minerals, 
which are sample specific. Jurbanite-jurbanite, jur- 
banite-alunite, and jurbanite-alunite-microcrystal- 
line gibbsite appeared to be the dominant mineral 
species controlling the solubility of Al. Similarly, 
the jarosite-amorphous Fe(OH)3 and amorphous 
Fe(OH)3-geothite sequences appeared to control 
the solubility of Fe. Alternating water saturation 
and desaturation cycles appeared to cause more 
drastic changes in the above relationships than 
different flow rates simulating rain events of differ- 
ent intensity. The findings suggest that understand- 
ing temporal relationships among the sequence of 
mineral phases controlling Al and Fe solubility is 
essential for realistic modeling of Al and Fe release 
into aquifers. (Author’s abstract) 
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VIRUS TRANSPORT AND SURVIVAL IN 
SATURATED AND UNSATURATED FLOW 
THROUGH SOIL COLUMNS. 

Arizona Univ., Tucson. Dept. of Soil and Water 
Science. 

D. K. Powelson, J. R. Simpson, and C. P. Gerba. 
Journal of Environmental Quality JEVQAA, Vol. 
19, No. 3, p 396-401, July/September 1990. 4 fig, 4 
tab, 36 ref. USEPA CR-81147. 


Descriptors: *Groundwater pollution, *Path of 
pollutants, *Viruses, *Water pollution, Saturated 
flow, Soil adsorption, Soil columns, Survival, Un- 
saturated flow. 


Water with entrained disease-causing virus enter- 
ing soil normally passes through water saturated 
and unsaturated re — before reaching the 
groundwater. The effects of saturated and unsatu- 
rated flow on the survival and transport of a virus, 
MS-2 bacteriophage, were compared. The viruses 
were added to well water and applied to soil 
columns 0.052 m in diameter and 1.05 m long. The 
soil material was Vint loamy fine sand (a sandy, 
mixed, hyperthermic Typic Torrifluvent) mixed 
with recent alluvium. Samples of the soil water 
were taken daily at 0.20, 0.40, and 0.80 m depths 
through stainless steel samplers and at 1.05 m from 
the percolate leaving the column. For saturated 
flow the virus concentrations reached the influent 
concentration in less than two pore volumes (PV). 
For unsaturated flow the concentrations remained 
at levels much lower than the influent, ranging 
from 27% of inflow at 0.20 m (18 PV) to 5% at 
1.05 m (3.3 PV). At the end of the experiments soil 
samples from each depth were assayed to deter- 
mine virus adsorption to the soil. The average 
distribution coefficient of the unsaturated columns, 
0.27, indicates very little adsorption. The number 
balance showed that only 39% of the unsaturated 
flow virus were accounted for. It appears that 
under unsaturated flow conditions enhanced inacti- 
vation of this virus occurs. (Author’s abstract) 
W91-01008 


NUTRIENT EXPORT IN STORMFLOW FOL- 
LOWING FOREST HARVESTING AND SITE- 
PREPARATION IN EAST TEXAS. 

Agricultural Research Service, Boise, ID. North- 
west Watershed Research Center. 

W. H. Blackburn, and J. C. Wood. 


Journal of Environmental Quality JEVQAA, Vol. 
19, No. 3, p 402-408, July/September 1990. 4 fig, 4 
tab, 31 ref. 


Descriptors: *Clear-cutting, *Forest management, 
*Nutrient transport, *Water pollution sources, Ag- 
ricultural practices, Field tests, Small watersheds, 
Storm runoff, Texas, Water quality, Water quality 
monitoring. 


In December 1979 nine small (2.57 to 2.79 ha) 
watersheds in East Texas were instrumented to 
determine the effects on stormflow water quality 
of: (1) clearcutting, shearing, windrowing, and 
burning; (2) clearcutting, roller chopping, and 
burning; and (3) undisturbed control. Nutrient 
losses and concentrations, pH, electrical conduc- 
tivity, and turbidity were not significantly different 
for all pre-treated watersheds. The first year fol- 
lowing harvesting and site preparation, most nutri- 
ent losses and concentrations were greater from 
the sheared and cropped watersheds than from the 
undisturbed watersheds. Most nutrient losses and 
concentrations during the second and third post- 
treatment years were not significantly different 
from the chopped and undisturbed watersheds, but 
continued to be significantly greater from the 
sheared watersheds than from chopped or undis- 
turbed watersheds. During the fifth post-treatment 
year all nutrient levels except for K(+) losses were 
not significantly different for all treatments. Al- 
though nutrient losses from all treatments were 
small, shearing and windrowing had the greatest 
impact on nutrient export. Roller chopping as ap- 
plied in this study had a minimal impact on storm- 
flow nutrient losses and should not degrade water 
quality. (Author’s abstract) 

W91-01009 


BATCH LEACHING STUDIES OF RUNDLE 
OIL SHALE. 

Commonwealth Scientific and Industrial Research 
Organization, North Ryde (Australia). Div. of 
Coal Technology. 

D. R. Jones. 

Journal of Environmental Quality JEVQAA, Vol. 
19, yo? +P 408-413, July/September 1990. 3 fig, 4 
tab, 16 ref. 


Descriptors: *Arsenic, *Australia, *Oil shale, *Oil 
wastes, *Path of pollutants, *Trace metals, Batch 
tests, Hydrogen ion concentration, Kerosene 
Creek, Leachates, Rundle prospect, Solid wastes, 
Telegraph Creek. 


Disposal of overburden, waste shale, and retorted 
shale may pose a significant environmental prob- 
lem in the commercial exploitation of the oil shale 
in the Rundle prospect near Gladstone, Australia. 
The leaching of Fe, Mn, Al, Zn, Cd, Pb, Ni, Cu, 
As, and Se from samples of raw and retorted 
Kerosene Creek seam oil shale and Telegraph 
Creek seam claystone from the Rundle oil shale 
deposit was studied over the pH range 2 to 9.5. 
Low pH values were used to simulate the effects of 
possible acidification that might occur by oxidation 
of pyrite contained in the solids. The variation in 
leachate composition with pH highlighted the 
shortcomings of any batch test that seeks to cate- 
gorize the behavior of a waste material solely on 
the basis of extraction at a single pH value. In this 
context, the results provided by the Resource Con- 
servation and Recovery Act (RCRA) toxicity and 
American Society for Testing and Materials 
(ASTM) leach tests were compared. The RCRA 
test would not have identified As as being a poten- 
tial problem in leachate from the retorted shale, 
because, at pH 5, this element (in the form of 
arsenate) is strongly absorbed by the shale matrix. 
The natural pH of a slurry of this waste is, howev- 
er, greater than 9. Under these conditions, As is the 
trace element present in the highest concentrations 
in the leachate. (Author’s abstract) 

W91-01010 


DISSOLVED AND SUSPENDED SOLIDS 
TRANSPORT FROM COASTAL PLAIN WA- 
TERSHEDS. 

Agricultural Research Service, Tifton, GA. South- 
east Watershed Research Lab. 





R. K. Hubbard, J. M. Sheridan, and L. R. Marti. 
Journal of Environmental Quality JEVQAA, Vol. 
19, No. 3, p 413-420, July/September 1990. 5 fig, 1 
tab, 30 ref. 


Descriptors: *Dissolved solids, *Georgia, *Path of 
pollutants, *Sediment transport, *Suspended solids, 
*Water pollution sources, *Water quality, Base 
flow, Coastal plains, Sediment concentration, Sedi- 
ment load, Small watersheds, Surface runoff. 


Excessive amounts of dissolved or suspended solids 
in surface runoff or base flow may degrade the 
quality of streams, lakes, or other water bodies. 
Loads of dissolved or s' solids in stream- 
flow reflect the quality of water entering via sur- 
face runoff or base flow. This study was conducted 
to determine the concentrations and loads of dis- 
solved and suspended solids in Coastal Plain 
streamflow; to examine relationships between con- 
centrations. loads, and flow rate; and to determine 
overall streamflow water quality for these param- 
eters. Dissolved solids and suspended sediment 
concentrations were determined on weekly or high 
flow storm event streamflow samples collected at 
paging stations on three subwat eds (B, 334.3 sq 

; F, 114.9 sq km; and k, 16.7 sq km) of the Little 
River Watersheds located near Tifton, Georgia. 
Dissolved solids concentrations ranged from 19 to 
159 mg/L, and generally decreased as per unit area 
instantaneous discharge rate increased. Suspended 
sediment concentrations ranged from 1 to 137 mg/ 
L, and generally increased as per unit area dis- 
charge rate increased. Regression analyses showed 
strong correlation between log transforms of both 
dissolved solids load and suspended sediment load 
versus total monthly runoff (correlation coeffi- 
cients of 0.97 and 0.79, respectively). Mean sus- 
pended sediment concentrations during high flow 
events were greater than means from the overall 
data set, while mean concentrations of dissolved 
solids were reduced relative to the overall data set. 
The results showed that dissolved solids are the 
major component of total solids in Coastal Plain 
streamflow. The mean dissolved and suspended 
sediment concentrations during the study were 67, 
60, and 51 mg/L; and 14, 17, and 14 mg/L for 
Watersheds B, F, and K, respectively. Overall, it 
was demonstrated that, as measured on these wa- 
tersheds, Coastal Plain streamflow is of good qual- 
ity in terms of both dissolved and suspended solids. 
This good quality may reflect land use practices 
designed to prevent soil erosion, but primarily 
reflects the Coastal Plain landform shape, which 
causes sediments eroded from the uplands to be 
deposited in the riparian zone before they can 
enter the streamflow. (Author’s abstract) 
W91-01011 


INFLUENCE OF WATER CHEMISTRY ON 
SUSPENDED SOLIDS IN COAL MINE SEDI- 
MENTATION PONDS. 

Kentucky Agricultural Experiment Station, Lex- 
ington. Dept. of Agronomy. 

For primary bibliographic entry see Field 5D. 
W91-01013 


EFFECT OF CONVENTIONAL VS. NO-TILL- 
AGE ON PESTICIDE LEACHING TO SHAL- 
LOW GROUNDWATER. 

Agricultural Research Service, Beltsville, MD. 

A. R. Isensee, R. G. Nash, and C. S. Helling. 
Journal of Environmental Quality JEVQAA, Vol. 
= oy 3p 434-440, July/September 1990. 6 fig, 1 
tab, 23 ref. 


Descriptors: *Agricultural practices, *Groundwat- 
er pollution, *Maryland, *No-till cultivation, *Path 
of pollutants, *Pesticides, Beltsville, Confined 
groundwater, Leaching, Monitoring wells, Rainfall 
impact, Tillage, Unconfined groundwater. 


A field site was established at Beltsville, Maryland, 
in 1986 to assess the effect of conventional and no- 
till cultural practices on the movement of pesti- 
cides into shallow groundwater. Groundwater 
— taken from unconfined (< 1.5 m deep) and 
confined (>3 m deep) monitoring wells in 1986- 
1988 were analyzed for atrazine, deethylatrazine, 
alachlor, cyanazine, and carbofuran. Atrazine was 
found in groundwater all year, while cyanazine, 
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alachlor, and carbofuran were present only for a 
short period (<3 mo) after pesticide application. 
Fairly constant background levels of <0.5 
microg/L atrazine were found under fields treated 
before 1986, while levels under continuously treat- 
ed fields were <2.0 microg/L for 22 of 25 sam- 
plings. Pesticide residues in unconfined und- 
water were usually higher (ca. 2 to 4 fold) than in 
confined groundwater. Rainfall timing relative to 
pesticide application was critically important to 
pesticide leaching. A prolonged rain immediately 
after the 1988 application resulted in peak atrazine 
and cyanazine levels ca. 200 microg/L in uncon- 
fined and 30 to 40 microg/L in confined ground- 
water, which resulted in short term levels 2 to 50 
fold greater under no-till than conventional till 
plots. The results suggest that preferential trans- 

rt occurred. (Author’s abstract 

91-01014 


NITRATE CONTAMINATION OF GROUND- 
WATER UNDER IRRIGATED COASTAL 
PLAIN SOILS. 

Maryland Univ., College Park. Dept. of Agrono- 


my. 

R. R. Weil, R. A. Weismiller, and R. S. Turner. 
Journal of Environmental Quality JEVQAA, Vol. 
19, No. 3,P 441-448, July/September 1990. 3 fig, 7 
tab, 12 ref. 


Descriptors: *Groundwater pollution, *Nitrates, 
*Nonpoint — sources, *Path of pollutants, 
*Water pollution sources, Agricultural runoff, 
Coastal plains, Denitrification, Fertilizers, Forests, 
Irrigation effects, Leaching, Manure, Maryland, 
Monitoring wells, Seasonal variation. 


To develop best management practices (BMP) for 
agricultural land to protect undwater, data is 
needed on the leaching of N from irrigated coastal 
plain soils treated with poultry manure. This study 
was conducted to determine the vertical and sea- 
sonal patterns of nitrate leaching under such soils. 
Four commercially farmed corn (Zea mays L.) 
fields were studied, two receiving only fertilizer N 
(240-360 kg N/ha over a two year period) and two 
with a continuing history of poultry manure appli- 
cations (25-29 Mg/ha over 2 yr). In each field, a 

of four monitoring wells was installed 4 to 
8 m deep (1 m below the seasonally low water 
table). Three additional wells were installed in 
forestland adjacent to three of the fields. Ground- 
water and soils (to 1.5 m depth) were periodically 
sampled for analysis of nitrate N. Under the un- 
manured field, groundwater nitrate N concentra- 
tions averaged 15.1 mg/L during August through 
November 1986, while the corresponding figure 
for the manured fields was not significantly differ- 
ent at 18.3 mg/L. Two months after spreading 
manure in November and ber, as much as 
104 mg/L nitrate N was measured in the ground- 
water under the manured fields. From December 
1986 through September 1987 the groundwater 
under the manured fields had significantly higher 
nitrate N concentrations than did that under the 
unmanured fields (43.7 vs. 18.1 mg/L, respective- 
ly). Only for one well site with a buried A horizon 
did high Cl to nitrate N ratios and low nitrate N 
concentrations indicate rapid denitrification. The 
forestland groundwater always contained <1 mg/ 
L nitrate N, and high Cl to nitrate N ratios, sug- 
gesting that nitrate in the cropland groundwater 
was lost after entering the forested areas, and that 
forests may therefore protect waterways from sub- 
surface N contamination. (Author’s abstract) 
W91-01015 


NITRATE LEACHING FROM SYSTEMATI- 
CALLY TILED POTATO FIELDS IN NEW 
BRUNSWICK, CANADA. 

Agriculture Canada, Fredericton (New Bruns- 
wick). Research Station. 

P. Milburn, J. E. Richards, C. Gartley, T. Pollock, 
and H. O’Neill. 

Journal of Environmental Quality JEVQAA, Vol. 
19, No. 3p 448-454, July/September 1990. 2 fig, 5 
tab, 34 ref. 


Descriptors: *Agricultural runoff, *Crops, *Drain- 


age, *Nitrates, *Nonpoint pollution sources, *Path 
of pollutants, *Water pollution sources, Canada, 
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Fertilizers, Leaching, Mineralization, New Bruns- 
wick, Nitrogen, Potatoes, Seasonal variation, 
Water quality. 


Flow volumes and nitrate N concentrations of 
drain discharge from five systematically tiled, com- 
mercial potato (Solanum tuberosum L.) fields were 
measured from April to December, 1987 and 1988 
to assess the potential for nitrate N leaching associ- 
ated with current production practices. The sites, 
located in New Brunswick, Canada, ranged from 3 
to 10 ha and varied in fertilizer application rate, 
—- practices, rainfall, and duration of data 
collection (the last due to site access difficulties in 
the spring). Three of the five sites were representa- 
tive of intense potato rotations, whereas the re- 
maining two were representative of land conver- 
sions into potato production from more passive, 
low input production systems. Ten site-years of 
data were collected. Drain outflow volumes aver- 
aged 75 and 115 mm per unit area in 1987 and 
1988, respectively. Considerable drain flow oc- 
curred during snowmelt each year before data 
collection began. Measured nitrate N concentra- 
tions ranged from 1 to 65 mg/L and there were 
substantial variations within flow events. The flow 
weighted average annual nitrate concentrations of 
the drainage effluent were greater than or equal to 
10 mg/L for potato site-years, regardless of wheth- 
er the sites were established potato rotation fields 
or not. The flow weighted nitrate concentrations 
of the established potato rotation sites also re- 
mained >10 mg/L for the first non-potato year 
following a potato year. The flow weighted nitrate 
concentration of one potato rotation site was more 
than double that of the other two sites. Incubation 
studies showed that the soil at this site had consid- 
erably more potential to mineralize N than the 
other two sites. Total nitrate N leaching for the 
potato site-years for the measured April to Decem- 
ber periods ranged from 5 to 33 kg N/ha. More 
work, under controlled conditions, is required to 
determine both dormant and growing season ni- 
trate N leaching associated with various potato 
production systems. (Author’s abstract) 

W91-01016 


ASSESSMENT OF CUMULATIVE IMPACTS 
TO WATER QUALITY IN A FORESTED WET- 
LAND LANDSCAPE. 

Clemson Univ., Georgetown, SC. Belle W. Baruch 
Forest Science Inst. 

For primary bibliographic entry see Field 4C. 
W91-01017 


LEACHING OF RADIONUCLIDES FROM DE- 
CAYING BLUEBERRY LEAVES: RELATIVE 
RATE INDEPENDENT OF CONCENTRATION. 
Atomic Energy of Canada Ltd., Pinawa (Manito- 
ba). Whiteshell Nuclear Research Establishment. 
S. C. Sheppard, and W. G. Evenden. 

Journal of Environmental Quality JEVQAA, Vol. 
19, No. 3, p 464-469, July/September 1990. 1 fig, 2 
tab, 24 ref. 


Descriptors: *Food chains, *Leaching, *Path of 
pollutants, *Radioisotopes, *Sediment transport, 
Cesium radioisotopes, Decomposition, Iodine ra- 
dioisotopes, Leaves, Mathematical models, Radio- 
chemical analysis, Selenium radioisotopes, Urani- 
um radioisotopes, Vegetation effects. 


Leaching of radionuclides from decaying vegeta- 
tion has not been extensively investigated, especial- 
ly for radionuclides other than Cs-137. Leaves of 
blueberry (Vaccinium angustifolium x V. corym- 
bosum) were obtained that contained over 25-fold 
ranges in Se, Cs, and I concentrations, as well as a 
small quantity of leaves containing detectable U. 
All were contaminated by way of root uptake. 
Leaching took place for a period of 1 yr in the 
laboratory using leach water from forest litter. 
Monthly measurements were made of the radionu- 
clide contents and decaying leaf dry weights. The 
data conformed to an exponential decay model 
with two first-order components. In no case did 
the relative loss rates vary systematically with the 
initial tissue radionuclide concentrations. Loss 
rates decreased in the order Cs>I>U>dry 
wt>Se. Because of the low leaching rate of Se 
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relative to the loss of dry weight, decaying litter 
may actually accumulate elements such as Se. Ac- 
cumulation of radionuclides in litter could have 
important implications for lateral transport, recy- 
cling, and direct incorporation into edible mush- 
rooms. (Author’s abstract) 

W91-01018 


AEROBIC AND ANAEROBIC DEGRADATION 
OF ALACHLOR IN SAMPLES FROM A SUR- 
FACE-TO GROUNDWATER PROFILE. 
Agricultural Research Service, Stoneville, MS. 
Southern Weed Science Lab. 

J. V. Pothuluri, T. B. Moorman, D. C. Obenhuber, 
and R. D. Wauchope. 

Journal of Environmental Quality JEVQAA, Vol. 
19, No. 3, p 525-530, July/September 1990. 2 fig, 4 
tab, 26 ref. 


Descriptors: *Alachlor, *Biodegradation, *Fate of 
pollutants, *Georgia, *Herbicides, *Soil contami- 
nation, Aerobic conditions, Anaerobic conditions, 
Aquifer testing, Microbial degradation, Plains, 
Vadose zone. 


Estimates of pesticide degradation rates in subsoils 
are needed to improve models predicting pesticide 
movement to groundwater. Biodegradation rates 
of the herbicide alachlor (2-chloro-(2,6-diethyl- 
phenyl)-N-(methyoxymethyl)acetamide) in surface 
soil, vadose zone, and aquifer samples collected 
from a single site near Plains, Georgia were deter- 
mined in the laboratory under aerobic and anaero- 
bic conditions. Degradation was described by first- 
order kinetics during 126 d of incubation. Under 
aerobic conditions the halflife of alachlor in the 
surface soil (23 d) was less than in the vadose zone 
(73-285 d) and aquifer samples (320-324 d). Alach- 
lor in anaerobic samples degraded less rapidly in 
the surface (0 to 0.6 m) and the next deepest (0.6 to 
2.4 m) subsoil than under aerobic conditions (hal- 
flife of 100 and 144 d, respectively). Degradation 
in anaerobic aquifer samples was very slow (hal- 
flife of 337 to 553 d). Addition of organic nutrients 
enhanced aerobic degradation in subsurface soils 
and one aquifer sample, indicating that nutrient 
availability limits biodegradation. Total aerobic mi- 
crobial populations ranged from 6.6 x 10(3) to 2.5 x 
10(6) cells per gram of soil in the subsoils and 
aquifer samples, but were not correlated with aero- 
bic or anaerobic degradation rates. The lower deg- 
radation rates in vadose zone and aquifer materials 
may be due to less microbial activity or the ab- 
sence of alachlor degraders. (Author’s abstract) 
W91-01019 


METOLACHLOR TRANSPORT IN SURFACE 
RUNOFF. 

Trent Univ., Peterborough (Ontario). Dept. of Ge- 
ography. 

J. M. Buttle. 

Journal of Environmental Quality JEVQAA, Vol. 
19, No. 3, p 531-538, July/September 1990. 7 fig, 5 
tab, 23 ref. 


Descriptors: *Agricultural runoff, *Herbicides, 
*Metolachlor, *Ontario, *Path of pollutants, 
*Water pollution, Adsorption, Agricultural prac- 
tices, Canada, Sediment contamination, Soil con- 
tamination, Surface runoff, Transport. 


In 1987 metolachlor (2-chloro-N-(2-ethyl-6-meth- 
ylphenyl) -N-(2-methoxy-1l-methylethyl) aceta- 
mide) was applied to a 5.5 ha corn field in southern 
Ontario, Canada, in two separate areas: as a pree- 
mergence surface spray with cross-contour plow- 
ing and as a pre-plant incorporated treatment with 
contour plowing. The application rate for both 
treatments was 2.64 kg a.i./ha. Metolachlor con- 
centrations in soils and in the dissolved and ab- 
sorbed phases in runoff from natural rainstorms 
were monitored throughout the growing season. 
Persistence in soils decreased exponentially after 
application although there was evidence of tempo- 
rary accumulation of metolachlor in footslope 
areas. Dissolved concentrations in runoff de- 
creased with time while temporal trends in ad- 
sorbed concentrations reflected changes in meto- 
lachlor persistence in soils. Average ratios of ad- 
sorbed to dissolved herbicide concentrations 
ranged from 7 to 57, and were dependent upon 


hydrologica! and pedologic conditions within the 
treatments. Sediment carried between 9 to 58% of 
the total metolachlor yield from runoff plots 
during individual storms, and 20 to 46% of the 
total yield over the monitoring period. Herbicide 
incorporation and contour plowing led to signifi- 
cant reductions in dissolved and adsorbed concen- 
trations, ane in total metolachlor loss in runoff, 
relative to application as a preemergence spray 
with cross-contour plowing. Incorporation was as- 
sociated with an increase in the relative importance 
of sediment in metolachlor transport. Variations in 
herbicide losses and the relative importance of 
transport vectors within a given treatment were 
linked to local hydrological processes. (Author’s 
abstract) 

W91-01020 


ASSESSMENT OF MANAGEMENT  PRAC- 
TICES FOR REDUCING PESTICIDE RUNOFF 
FROM SLOPING CROPLAND IN ILLINOIS. 
Illinois Natural History Survey, Champaign. 

For primary bibliographic entry see Field 5G. 
W91-01021 


ATRAZINE AND BROMIDE MOVEMENT 
THROUGH A SILT LOAM SOIL. 

Agricultural Research Service, Beltsville, MD. 
Environmental Chemistry Lab. 

J. L. Starr, and D. E. Glotfelty. 

Journal of Environmental Quality JEVQAA, Vol. 
19, No. 3, p 552-558, July/September 1990. 7 fig, 2 
tab, 16 ref. 


Descriptors: *Agricultural chemicals, *Agricultur- 
al practices, *Atrazine, *Bromides, *Leaching, 
*Path of pollutants, *Pesticides, Cultivation, 
Groundwater pollution, Soil cores, Soil types, Till- 
age. 


The movement of agrochemicals through soil to 
groundwater is affected by soil properties, soil 
management, timing of leaching events, and kinet- 
ics of the transformation processes. This study was 
conducted to determine the pattern(s) of move- 
ment of Br and atrazine (2-chloro-4-ethylamino-6- 
isopropylamino-1,3,5-triazine) through a field soil 
as affected by plow-till and conservation-till corn 
(Zea mays L.) under severe leaching conditions. 
The soil surface inside double-ring infiltrometers 
was sprayed with chemicals. One week later 10 cm 
of solution was applied under ponded flow condi- 
tions, and soil cores removed the next day for 
chemical analysis. The distribution patterns of Br 
and atrazine with soil depth were quite similar, 
with the largest proportion of the chemicals ob- 
served in the surface horizon, yet all cores showed 
some movement of chemicals to the deepest sam- 
pling depth (90 cm). However, on average <50% 
of the applied water, Br, and atrazine could be 
found. Two quite different processes seem to be 
involved in the movement of these chemicals 
through this soil: one-dimensional movement 
through the soil matrix and rapid downward 
movement through macropores which bypassed 
most of the soil matrix. The data suggest that the 
leaching losses of agrochemicals during the typical 
leaching season in eastern regions of the U.S. (fall 
to spring), may not be greatly affected by tillage. 
(Author’s abstract) 

W91-01022 


SORPTION OF NAPROPAMIDE ON CLAY 
AND SOIL IN THE PRESENCE OF DIS- 
SOLVED ORGANIC MATTER. 

National Taiwan Univ., Taipei. Dept. of Agricul- 
tural Chemistry. 

D.-Y. Lee, W. J. Farmer, and Y. Aochi. 

Journal of Environmental Quality JEVQAA, Vol. 
19, No. 3, p 567-573, July/September 1990. 3 fig, 5 
tab, 14 ref. 


Descriptors: *Napropamide, *Organic matter, 
*Path of pollutants, *Pesticides, *Soil contamina- 
tion, *Sorption, Clays, Dissolved solids, Isotherms, 
Nonionic pesticides, Sediments, Soil types. 


Dissolved organic matter (DOM) can affect the 


distribution of solutes between solution and sorbed 
phases and the availability and environmental fate 


90 


of the solutes. Batch sorption isotherm techniques 
were used to evaluate solute-solute and solute- 
sorbent interactions that control the effects of 
DOM on the sorption of a nonionic, moderately 
polar organic solute by solid sorbents. The sorp- 
tion of napropamide (2-(alpha-naphthoxy-N,N- 
diethyl propionamide) by Na-, Cu-, and Al-mont- 
morillonite decreased when dissolved humic acid 
derived from peat was present in the slurry. For 
Na-montmorillonite, the effect of DOM on sorp- 
tion was reduced when a dialysis membrane pre- 
vented the contact between the DOM and the 
clay. This suggests that competition for sorption 
sites on the clay between DOM and the pesticide 
contributed to decreased napropamide sorption. 
The extent of the DOM effect was also dependent 
on the concentration and the source of DOM 
added. In contrast to the montmorillonite system, 
the effect of DOM on napropamide sorption by 
soil was observed only when the dialysis mem- 
brane was present or when the dissolution of 
native organic matter from the sorbate surface 
itself was enhanced by increasing the pH of the 
slurry system. These results demonstrate that the 
effect of DOM on the sorption of nonionic pesti- 
cides by soils and sediments can be a function of 
the association of DOM with pesticides in the 
solution phase, interactive forces of both DOM 
and the pesticide with the sorbent surface, and the 
nature of the sorbent surface. (Author’s abstract) 
W91-01023 


BEHAVIOR OF TOLUENE ADDED TO 
SLUDGE-AMENDED SOILS. 

New Mexico State Univ., Las Cruces. Dept. of 
Agronomy and Horticulture. 

Y. Jin, and G. A. O’Connor. 

Journal of Environmental Quality JEVQAA, Vol. 
19, No. 3, p 573-579, July/September 1990. 5 fig, 3 
tab, 22 ref. USEPA Cooperative Agreement CR- 
812687-02. 


Descriptors: *Fate of pollutants, *Organic com- 
pounds, *Path of pollutants, *Sludge utilization, 
*Soil contamination, *Toluene, Adsorption, Or- 
ganic carbon, Sludge, Sludge-treated soils, Soil 
types, Volatilization, Waste disposal. 


Toluene is a priority pollutant that can be intro- 
duced to soils in a variety of wastes, including 
some municipal sludges. Laboratory experiments 
were conducted to study the behavior of toluene in 
two soils in the presence and absence of municipal 
sludge. Sludge additions increased toluene adsorp- 
tion in two soils because of increased organic C 
content. The source of organic C (soil or sludge) 
and soil clay content also influenced toluene ad- 
sorption. Toluene adsorption-desorption was re- 
versible in one soil, but slightly hysteretic in the 
other soil. An air-flow incubation system was used 
to evaluate toluene volatilization and degradation. 
The primary fate of surface-applied toluene in both 
goils was volatilization. Toluene volatilization rates 
were independent of sludge treatments. Toluene 
degradation was negligible in all treatments be- 
cause of rapid volatilization losses. Despite in- 
creased toluene adsorption in the presence of 
sludge and reduced volatilization in saturated soils, 
gaseous transfer dominated all soils and treatments 
so that no toluene remained after 10 d. (Author’s 
abstract) 

W91-01024 


EFFECT OF MUNICIPAL SEWAGE SLUDGE 
APPLICATION ON GROWTH OF TWO REC- 
LAMATION SHRUB SPECIES IN COPPER 
MINE SPOILS. 

Brigham Young Univ., Provo, UT. Dept. of 
Agronomy and Horticulture. 

B. R. Sabey, R. L. Pendleton, and B. L. Webb. 
Journal of Environmental Quality JEVQAA, Vol. 
19, No. 3, p 580-586, July/September 1990. 7 tab, 
46 ref. 


Descriptors: *Bioaccumulation, *Heavy metals, 
*Path of pollutants, *Plant growth, *Sludge, 
*Sludge utilization, *Waste disposal, Copper mine 
spoils, Grasses, Growth rates, Land reclamation, 
Nutrients, Shrubs, Soil management. 





Municipal sludge has been used for many years to 
improve chemical, physical, and biological proper- 
ties of agricultural soils. One-year old transplants 
of fourwing saltbush (Atriplex canescens (Pursh) 
Nutt.) and mountain big sagebrush (Artemisia tri- 
dentata ssp. vaseyana (Rybd.) Beetle) were grown 
for 9 mo in large greenhouse pots containing 
copper mine spoil material amended with one of 
three rates of municipal sewage sludge. Sludge was 
thoroughly mixed with the soils in some pots and 
concentrated around the root plug in others. Addi- 
tionally, some pots were seeded with western 
wheatgrass (Agropyron smithii Rydb.) to deter- 
mine whether the presence of grasses would affect 
shrub response to sludge addition in low pH 
copper mine spoils. Growth of fourwing saltbush 
was enhanced from 38-fold to over 300-fold by the 
addition of sewage sludge. Growth of big sage- 
brush was increased over six-fold. This was likely 
the result of increased N, P, and K availability 
although improved biological and physical proper- 
ties of the spoil-sludge mix may also have been 
factors. The addition of western wheatgrass to pots 
containing fourwing saltbush caused a decrease in 
shrub growth, undoubtedly due to competition for 
nutrients and other plant growth factors. At the 
conclusion of the study, shrub leaves contained 
high levels of Cd and Pb, reflecting the high Cd 
and Pb content of the growth medium. Zn, Cu, 
Mn, and Fe levels were also largely higher than 
are typical for plant tissue. Shrubs grown in pots in 
which sludge additions were concentrated around 
the root plug accumulated more heavy metal than 
did mixed treatments. Grass tissue did not accumu- 
late excessively high quantities of heavy metals, 
with the exception of Cu. (Author’s abstract) 
W91-01025 


ADSORPTION, DEGRADATION, AND PLANT 
AVAILABILITY OF 2,4-DINITROPHENOL IN 
SLUDGE-AMENDED CALCAREOUS SOILS. 
New Mexico State Univ., Las Cruces. Dept. of 
Agronomy and Horticulture. 

G. A. O’Connor, R. J. Lujan, and Y. Jin. 

Journal of Environmental Quality JEVQAA, Vol. 
19, No. 3, p 587-593, July/September 1990. 2 fig, 4 
tab, 14 ref. U.S. EPA Cooperative Agreement CR- 
812687-02. 


Descriptors: *Biodegradation, *Dinitrophenol, 
*Fate of pollutants, *Organic compounds, *Path of 
pollutants, *Sludge, *Sludge utilization, *Soil con- 
tamination, Adsorption, Calcareous soils, Degrada- 
tion, Groundwater pollution, Leaching, Plant 
uptake, Soil treatment. 


2,4-Dinitrophenol (DNP) is a moderately weak 
acid that is expected to be highly labile (leachable 
and plant available) in high-pH soils. The adsorp- 
tion and degradation behavior of DNP in two 
sludge-amended, calcareous soils was determined 
and used to explain DNP uptake by plants grown 
in the soils in the greenhouse. The DNP adsorption 
was minor in both soils and was only slightly 
affected by sludge. The DNP degradation was 
rapid in both soils and was unaffected by sludge. 
Thus, despite limited soil adsorption, plant uptake 
of DNP was minor in all crops and plant parts 
owing to rapid soil DNP degradation. Even if a 
municipal sludge highly contaminated with DNP 
was identified (an unlikely occurrence), concerns 
over possible plant contamination should not limit 
sludge application to calcareous soils at agronomic 
rates. Rapid degradation will minimize opportuni- 
ties for plant uptake of DNP from contaminated 
soils or leaching of DNP to groundwater, given 
careful water management. (Author’s abstract) 
W91-01026 


PLANT UPTAKE OF PENTACHLORO- 
PHENOL FROM SLUDGE-AMENDED SOILS. 
New Mexico State Univ., Las Cruces. Dept. of 
Agronomy and Horticulture. 

C. A. Bellin, and G. A. O’Connor. 

Journal of Environmental Quality JEVQAA, Vol. 
19, No. 3, p 598-602, July/September 1990. 1 fig, 1 
tab, 21 ref. U.S. EPA Cooperative Agreement CR- 
812687-02. 


Descriptors: *Bioaccumulation, *Fate of pollut- 
ants, *Organic compounds, *Path of pollutants, 


WATER QUALITY MANAGEMENT AND PROTECTION—Field 5 


*Pentachlorophenol, *Plant uptake, ‘*Sludge, 
*Sludge utilization, *Soil contamination, Alkaline 
soils, Crops, Degradation, Food chains, Radioiso- 
topes, Soil treatment. 


A greenhouse study was conducted to determine 
the effects of sludge on plant uptake of (C-14)- 
pentachlorophenol (PCP). Plants included tall 
fescue (Festuca arundinacea Schreb.), lettuce 
(Latuca sativa L.), carrot (Daucua carota L.), and 
chile pepper (Capsicum annum L.). Minimal intact 
PCP was detected in the fescue and lettuce by gas 
chromatography/mass spectrometry (GC/MS) 
analysis. No intact PCP was detected in carrot 
tissue extracts. Chile pepper was not analyzed for 
intact PCP because methylene chloride extracts 
contained minimal C-14. The GC/MS analysis of 
soil extracts at harvest suggested a half-life of PCP 
of about 10 d, independent of sludge rate or PCP 
loading rate. Rapid degradation of PCP in the soil 
apparently limited PCP availability to the plant. 
Bioconcentration factors (dry plant wt/initial soil 
PCP concentration) based on intact PCP were 
<0.01 for all crops, suggesting little PCP uptake. 
Thus, food chain crop PCP uptake in these alkaline 
soils should not limit land application of sludge. 
(Author’s abstract) 

W91-01027 


SORPTION AND DEGRADATION OF PEN- 
TACHLOROPHENOL IN SLUDGE-AMENDED 
SOILS. 

New Mexico State Univ., Las Cruces. Dept. of 
Agronomy and Horticulture. 

C. A. Bellin, G. A. O’Connor, and Y. Jin. 

Journal of Environmental Quality JEVQAA, Vol. 
19, No. 3, p 603-608, July/September 1990. 4 fig, 1 
tab, 22 ref. U.S. EPA Cooperative Agreement CR- 
812687-02. 


Descriptors: *Biodegradation, *Fate of pollutants, 
*Organic compounds, *Path of pollutants, *Pen- 
tachlorophenol, *Sludge, *Sludge utilization, *Soil 
contamination, Acidic soils, Alkaline soils, Degra- 
dation, Leaching, Radioisotopes, Soil treatment, 
Sorption. 


Sorption and degradation of pentachlorophenol 
(PCP) by two alkaline and one acid soil was stud- 
ied in the presence and absence of sewage sludge. 
The PCP concentrations used (0.1-10 mg/kg) in- 
cluded PCP rates expected with land application 
of normal municipal sewage sludges. Sorption/ 
desorption isotherms, derived using batch equilibri- 
um techniques, were described by the Freundlich 
equation. The PCP sorption increased with in- 
creasing sludge additions. Desorption in the alka- 
line soils was completely reversible and no irre- 
versible residues were formed. Leaching of PCP 
would be most likely in the unamended alkaline 
soils. Degradation of PCP at low (0.75 mg/kg) 
initial concentration was rapid (half-life of 10-15 d) 
in alkaline soils, but much slower (half-life of ap- 
proximately 38 d) in the acid soils. Sludge addi- 
tions to the soils did not substantially affect PCP 
degradation. More rapid degradation of PCP in 
alkaline vs. acid soils was attributed to less sorption 
and more favorable conditions for microbial activi- 
ty. Rapid degradation in the alkaline soil, and 
greater sorption in the acid soil, reduce the chance 
of PCP leaching. However, longer PCP residence 
times in the acid soil increase the possibility for 
plant uptake. (Author’s abstract) 

W91-01028 


NITRIFICATION IN SLUDGE-AMENDED 
MICHIGAN FOREST SOILS. 

Michigan State Univ., East Lansing. Dept. of For- 
estry. 

For primary bibliographic entry see Field SE. 
W91-01029 


PRECIPITATION NUTRIENT INPUTS IN 
SEMIARID ENVIRONMENTS. 

Agricultural Research Service, Tucson, AZ. Arid- 
land Watershed Management Research Unit. 

For primary bibliographic entry see Field 2B. 
W91-01030 


Sources Of Pollution—Group 5B 


OUTBREAK OF PONTIAC FEVER DUE TO 
LEGIONELLA ANISA, 

Santa Clara County Health Dept., San Jose, CA. 
For primary bibliographic entry see Field 5C. 
W91-01032 


IDENTIFYING FLOW PATHS IN MODELS OF 
SURFACE WATER ACIDIFICATION. 

Imperial Coll. of Science and Technology, London 
(England). Dept. of Civil Engineering. 

M. B. Beck, F. M. Kleissen, and H. S. Wheater. 
Reviews of Geophysics RVGPB4, Vol. 28, No. 2, 
p 207-230, May 1990. 18 fig, 1 tab, 36 ref. 


Descriptors: *Acid rain effects, *Acidic water, 
* Acidification, *Flow models, *Model studies, 
*Path of pollutants, *Surface water, Coefficients, 
Flow pattern, Glasgow, Mathematical models, On- 
site data collections, Scotland, Surface flow, Trac- 
ers, Uncertainty. 


A clear identification of the movement of water 
through soils is of central importance to the char- 
acterization of surface water acidification. The 
problem of how a uniquely best set of values for 
the coefficients of simple models can be estimated 
from field observations, in particular, tracer obser- 
vations was explored. Two external observation 
couples, precipitation/flow and concentrations of a 
conservative tracer, have been used in the concep- 
tual modeling of the acidification of surface waters. 
A method for the analysis of model identifiability 
includes: (1) the postulation of a set of experimen- 
tal field conditions with their associated assump- 
tions of observation accuracy; (2) the postulation 
of a model and its associated uncertainties; and (3) 
the exploration of the identifiability of the model’s 
constituent parameters (hypotheses). A (U.K.) 
Royal Society’s Surface Water Acidification Pro- 
gramme field site situated 40 km north of Glasgow 
was the subject of an analysis of model uncertain- 
ty. For a one-store model, with no observations of 
the tracer, the proportionality constant, k(a), was 
relatively well identified when first events oc- 
curred after dry periods while the accuracy of the 
estimate progressively declined during wet peri- 
ods. When observations of the tracer were includ- 
ed, k(a) was much better identified. For a two- 
store nonlinear model, tracer observations im- 
proved the identifiability of parameters, and the 
felative identifiability of the model parameters was 
analyzed. The skill in predicting future behavior in 
flow paths in a catchment will lie in locating the 
ambiguity in the model and making predictive 
statements that are minimally sensitive to it. 
(MacKeen-PTT) 

W91-01033 


ESTIMATION OF AMMONIFICATION AND 
AMMONIUM ASSIMILATION IN SURFICIAL 
COASTAL AND ESTUARINE SEDIMENTS. 
Tokyo Univ. (Japan). Ocean Research Inst. 

For primary bibliographic entry see Field 2L. 
W91-01035 


MICROBIAL BIOMASS IN THE COASTAL 
PLUME OF CHESAPEAKE BAY: PHYTO- 
PLANKTON-BACTERIOPLANKTON  RELA- 
TIONSHIPS. 

Maryland Univ., Cambridge. Center for Environ- 
mental and Estuarine Studies. 

For primary bibliographic entry see Field 2L. 
W91-01036 


PERIODIC BACTERIVORE ACTIVITY BAL- 
ANCES BACTERIAL GROWTH IN THE 
MARINE ONMENT. 

Umea Univ. (Sweden). Dept. of Microbiology. 

For primary bibliographic entry see Field 2L. 
W91-01037 

BIOGEOCHEMISTRY OF CARBON IN THE 
AMAZON RIVER. 

Washington Univ., Seattle. School of Oceanogra- 


phy. 
J. E. Richey, J. I. Hedges, A. H. Devol, P. D. 
Quay, and R. Victoria. 





Field 5—WATER QUALITY MANAGEMENT AND PROTECTION 


Group 5B—Sources Of Pollution 


Limnology and Oceanography LIOCAH, Vol. 35, 
No. 2, p 352-371, March 1990. 9 fig, 3 tab, 54 ref. 
NSF Grants DEB 81-07522 and BSR 83-16359. 


Descriptors: *Amazon River, *Biochemistry, *Bio- 
geochemistry, *Carbon cycle, *Dissolved organic 
carbon, *Geochemistry, *Nutrients, *Organic 
carbon, *Suspended sediments, Carbon dioxide, 
Chemical properties, Dissolved oxygen, Dissolved 
solids, Solute transport. 


Depth-integrated, discharge-weighted water sam- 
ples were collected over 1,800 km of the Amazon 
River on eight cruises at different stages of the 
hydrograph, 1982-1984. Fine (FPOC, < 63 mi- 
crons) and coarse (CPOC, > 63 microns) particu- 
late organic carbon as weight percentage of sus- 
pended sediment varied between 0.9-1.5% for 
FPOC and 0.5-3.4% for CPOC. Concentrations of 
FPOC ranged from 5 mg/liter upriver to 2 mg/ 
liter downriver in the mainstem and from 6 mg/ 
liter in the Rio Madeira to < 1 in the Rio Negro. 
CPOC had similar distribution patterns, but with 
concentrations 15-30% those of FPOC. Dissolved 
organic carbon (DOC) averaged 4-6 mg/liter in 
the mainstem and up to 12 mg/liter in the Rio 
Negro. Upriver dissolved inorganic carbon (DIC) 
concentrations of about 1,200 micromolar were 
diluted by tributaries and floodplain drainage to 
600 micromolar at the most downriver site. Eva- 
sion of CO2, invasion of O2, and in situ oxidation 
were of comparable magnitude, 3-8 micromoles/ 
square meter/s. The average export of total organ- 
ic carbon (TOC) was 36.1 terragrams/yr (8.5 g/ 
square meter/yr), of which 62% was DOC, 34% 
was FPOC, and 4% was CPOC. TOC inputs were 
insufficient to support in situ oxidation by a factor 
of at least two. A relatively small, rapidly cycling 
pool of labile organic matter may coexist with a 
much larger pool of more refractory material. (Au- 
thor’s abstract) 

W91-01039 


RAPID AMMONIUM CYCLING AND CON- 
CENTRATION-DEPENDENT PARTITIONING 
OF AMMONIUM AND PHOSPHATE: IMPLI- 
CATIONS FOR CARBON TRANSFER IN 
PLANKTONIC COMMUNITIES. 

Texas Univ. at Austin, Port Aransas. Port Aransas 
Marine Lab. 

For primary bibliographic entry see Field 2H. 
W91-01043 


DISTRIBUTION OF LABILE DISSOLVED OR- 
GANIC CARBON IN LAKE MICHIGAN. 
National Oceanic and Atmospheric Administra- 
tion, Ann Arbor, MI. Great Lakes Environmental 
Research Lab. 

For primary bibliographic entry see Field 2H. 
W91-01044 


PLASMA CHLOROFORM CONCENTRA- 
TIONS IN SWIMMERS USING INDOOR 
SWIMMING POOLS. 

Modena Univ. (Italy). Ist. di Igiene. 

G. Aggazzotti, G. Fantuzzi, P. L. Tartoni, and G. 
Predieri. 

Archives of Environmental Health AEHLAU, 
Vol. 45, No. 3, p 175-179, 1 fig, 2 tab, 15 ref, May/ 
June 1990. 


Descriptors: *Chlorination, *Chloroform, *Public 
health, *Swimming pools, *Water treatment, Bio- 
chemistry, Gas chromatography, Italy, Modena, 
Recreation, Statistical analysis. 


The chloroform content of swimmers and visitors 
who were exposed to chloroform (CHC13) at three 
indoor swimming pools in Modena, Italy were 
evaluated. Chloroform was measured in plasma 
samples of 127 subjects present at the pools and in 
40 nonexposed subjects. The analyses were per- 
formed by head-space gas chromatography. Chlo- 
roform was present in all samples collected from 
the 127 subjects who attended the pools (median 
= 7.5 nmol/L; range = 0.8-25.1 nmol/L. Swim- 
mers who trained for competitions showed a sig- 
nificantly higher mean value of plasma CHCI3 
than nonagonistic swimmers and visitors. Plasma 
CHCI13 levels were significantly correlated with: 


(1) CHC13 concentrations in water and in environ- 
mental air; (2) the number of swimmers in the 
pools, and; (3) the time spent swimming. Covar- 
iance analysis showed that plasma CHC13 levels 
also depended on the intensity of the sport activity 
(total explained variance = 67.4%). (Author’s ab- 


stract) 
W91-01053 


INVESTIGATION OF THE METAL-ALGAE 
BINDING SITE WITH 113-CD NUCLEAR MAG- 
NETIC RESONANCE. 

Texas Univ. at Austin. Dept. of Chemistry. 

V. Majidi, D. A. Laude, and J. A. Holcombe. 
Environmental Science and Technology 
ESTHAG, Vol. 24, No. 9, p 1309-1312, September 
1990. 4 fig, 15 ref. 


Descriptors: *Algae, *Bioaccumulation, *Cadmi- 
um, *Fate of pollutants, *Heavy metals, *Nuclear 
magnetic resonance, *Path of pollutants, Biochem- 
istry, Cadmium radioisotopes, Cobalt, Copper, Hy- 
drogen ion concentration, Iron, Sodium. 


Metal-algae interactions in a unialgal culture (Sti- 
chococcus bacillaris) were examined with 113-Cd 
nuclear magnetic resonance (NMR) spectroscopy. 
In addition to a peak which was attributed to 
cadmium in solution, a second broad resonance 
was assigned to cadmium binding with the algal 
cell wall. Studies of competitive uptake with other 
metals permit an affinity ranking assigned as Cu, 
Fe, > Cd, Co, and Na. pH studies indicate that 
although the presence of protons in the solution 
does not chemically alter the nature of the binding 
sites, the excess protons will directly replace the 
bound Cd. An NMR chemical shift of -10 to -18 
ppm for the bound cadmium indicates the function- 
al group responsible for metal uptake is most likely 
a carboxylic group. The chemical shift of the reso- 
nance also suggests the carboxyl groups involved 
in metal adsorption may possess larger chain 
lengths and perhaps multiple carboxyl groups per 
chain. (Author’s abstract) 

W91-01060 


VARIATIONS IN SUSPENDED SEDIMENT 
AND ASSOCIATED TRACE ELEMENT CON- 
CENTRATIONS IN SELECTED RIVERINE 
CROSS SECTIONS. 

Geological Survey, Doraville, GA. 

For primary bibliographic entry see Field 2J. 
W91-01061 


CADMIUM CONCENTRATIONS OF CRUSTA- 
CEAN ZOOPLANKTON OF ACIDIFIED AND 
NONACIDIFIED CANADIAN SHIELD LAKES, 
Guelph Univ. (Ontario). Dept. of Zoology. 

N. D. Yan, G. L. Mackie, and P. J. Dillon. 
Environmental Science and Technology 
ESTHAG, Vol. 24, No. 9, p 13€7-1372, September 
1990. 2 fig, 3 tab, 41 ref. 


Descriptors: *Acid rain effects, *Acidic lakes, 
*Bioaccumulation, *Cadmium, *Limnology, *Pre- 
cambrian Shield Lakes, *Zooplankton, Canada, 
Crustaceans, Fate of pollutants, Lakes, Ontario, 
Organic carbon, Path of pollutants, Phosphorus, 
Plastic Lake, Seasonal variation, Temporal varia- 
tion. 


The cadmium in Epilimnetic zooplankton collected 
from 33 nonacidified, south central Ontario lakes, 
most of which were remote from local point 
sources of Cd emissions, ranged in concentration 
from 0.16 to 29.8 micro grams/gram of dry weight. 
Levels were positively correlated with aqueous Cd 
concentrations and negatively correlated with lake 
water Ca, organic carbon, and total phosphorous 
concentrations. A stepwise regression model devel- 
oped for these lakes overestimated Cd concentra- 
tions in zooplankton from acidic (pH <5), clear 
water lakes, presumably because the acidity of 
these lakes depressed Cd uptake. Cd levels varied 
by 5 fold over the ice-free season in plastic lake, an 
acidifying lake in south central Ontario. While Cd 
levels were not correlated with zooplankton com- 
position in the lake survey, temporal variations in 
Cd levels in Plastic Lake were attributed, in part, 
to seasonal and annual changes in zooplankton 
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community structure in the lake. (Author’s ab- 
stract) 
W91-01062 


MERCURY SPECIATION 
FRESHWATER SYSTEMS 
AND OTHER AREAS. 
California Univ., Santa Cruz. Inst. of Marine Sci- 
ences. 

For primary bibliographic entry see Field 2K. 
W91-01063 


IN SURFACE 
CALIFORNIA 


OCCURRENCE, DISTRIBUTIONS, AND 
TRANSPORT OF HERBICIDES AND THEIR 
DEGRADATION PRODUCTS IN THE LOWER 
MISSISSIPPI RIVER AND ITS TRIBUTARIES. 
Geological Survey, Denver, CO. 

W. E. Pereira, and C. E. Rostad. 

Environmental Science and Technology 
ESTHAG, Vol. 24, No. 9, p 1400-1406, September 
1990. 5 fig, 3 tab, 16 ref. 


Descriptors: *Herbicides, *Mississippi River, *Path 
of pollutants, Agricultural runoff, Alachlor, Atra- 
zine, Chemical analysis, Chlorinated hydrocarbons, 
Chloroacetanalide, Cyanazine, Gulf of Mexico, 
Metolachlor, Pollution load, Simazine, Triazines. 


The Mississippi River and its tributaries drain ex- 
tensive agricultural regions of the mid-continental 
US where large amounts of herbicides are applied 
as weed control agents on crops such as corn and 
soybeans. Studies being conducted by the US Geo- 
logical Survey (USGS) along the lower Mississippi 
River and its major tributaries, representing a 
1930-km river reach, have confirmed that several 
triazine and chloroacetanalide herbicides and their 
degradation products are present in this riverine 
system. These herbicides include atrazine, and its 
degradation products, descinl-, and desisopropyla- 
trazine; cyanazine; simazine; metolachlor; and 
alachlor and its degradation products, 2-chloro- 
2’,6’-diethylacetanalide, and 2-hydroxy-2’,6’-dieth- 
ylacetanilide. Loads of these compounds were de- 
termined at 17 different sampling stations under 
various seasonal and hydrologic conditions, during 
five sampling trips from July 1987 to June 1989. 
Stream loads of herbicides were relatively small 
during the drought of 1987 and 1988. Stream loads 
were much greater during the relatively wet year 
of 1989. Trace levels of atrazine, cyanazine, and 
metolachlor also were associated with suspended 
sediments. Distribution coefficients of these com- 
pounds varied considerably between sites and were 
much larger than values reported in the literature. 
The annual transport of atrazine into the Gulf of 
Mexico was estimated to be less than 2% of the 
amount of atrazine applied each year in the mid- 
west. (Author’s abstract) 

W91-01064 


ENVIRONMENTAL FACTORS AFFECTING 
THE PRODUCTION OF PEPTIDE TOXINS IN 
FLOATING SCUMS OF THE CYANOBACTER- 
IUM MICROCYSTIS AERUGINOSA IN A HY- 
PERTROPHIC AFRICAN RESERVOIR. 

Council for Scientific and Industrial Research, Pre- 
toria (South Africa). Div. of Water Technology. 
For primary bibliographic entry see Field 2H. 
W91-01065 


POLYCYCLIC AROMATIC HYDROCARBON 
EMISSIONS FROM THE COMBUSTION OF 
CRUDE OIL ON WATER. 

National Inst. of Standards and Technology 
(NEL), Gaithersburg, MD. 

B. A. Benner, N. P. Bryner, S. A. Wise, G. W. 
Mulholland, and R. C. Lao. 

Environmental and Planning B. Planning & 
Design, Vol. 17, No. 1, p 1418-1427, 1990. 6 fig, 6 
tab, 25 ref. 


Descriptors: *Cleanup operations, *Environmental 
effects, *Incineration, *Oil pollution, *Polycyclic 
aromatic hydrocarbons, *Water pollution sources, 
*Water pollution treatment, Air pollution, Chemi- 
cal analysis, In situ treatment, Organic carbon. 





An investigation was conducted concerning some 
of the factors necessary to assess the environmental 
impact of an in situ burn: the fraction of an oil 
layer that can be burned, the quantity of smoke, 
and the concentrations of 18 polycyclic aromatic 
hydrocarbons (PAHs) in the smoke, crude oil, and 
burn residue. Alberta Sweet crude in 2-, 3-, 5, 10, 
and 30-mm layers on water was burned and smoke 
samples were collected at elevated and ambient 
temperatures and analyzed by two independent 
laboratories. While burning the crude oil produced 
less total PAHs than were in the original crude oil, 
the concentrations of PAHs with five or more 
rings were 10 to 20 times greater in the smoke than 
in the oil. The organic carbon fraction of the 
smoke was in the range of 14-21%. As the fuel 
layer thickness was increased from 2 to 10mm, the 
smoke yield increased from 0.035 to 0.080 g of 
smoke/g of fuel, and the percentage of oil residue 
decreased from 46 to 17%. By consuming much of 
the oil spill and reducing the amount of PAHs in 
the water, and by dispersing the combustion prod- 
ucts over a larger area, in situ burning can migrate 
the local environmental impact of an oil spill. 
There appears to be a range of conditions, such as 
in Arctic ice fields, where in situ burning might be 
the most viable cleanup method. (Author’s ab- 
stract) 

W91-01066 


CHEMICAL AND PHYSICAL SPECIATION OF 
IN FINE GRAINED O 


BASIN, NORTH-EAST ENGLAND. 

Newcastle upon Tyne Univ. (England). Dept. of 
Geography. 

M. G. Macklin, and R. B. Dowsett. 

Catena, Vol. 16, No. 4/5, p 135-151, August/Octo- 
ber 1989. 8 fig, 1 tab, 24 ref. 


Descriptors: *Chemical speciation, *England, 
*Flood plain sediments, *Heavy metals, *Path of 
pollutants, *Sedimentation, *Speciation, *Trace 
metals, Contamination, Metal complexes, Tyne 
Basin, Water pollution. 


Deposition of fine sediment contaminated by 
heavy metals on floodplains in the Tyne Basin, 
north-east England, during a major flood in 
August 1986 provided an unusual opportunity to 
investigate the physical and chemical speciation of 
metals in overbank fines. Selective extractions and 
heavy-liquid analyses were used to assess the 
chemical forms of sediment-associated metal and 
the relationship between grain size, density and 
metal concentration and to identify sources of met- 
alliferous material. Generally the highest concen- 
trations of trace metals were found in the 500-250 
microm size range and in the heavier density frac- 
tions (> 3.3 g/ml), though more than 60% of 
metals reported to the lightest (< 3.3 g/ml) densi- 
ty product. THe principal source of metals ap- 
peared to be reworked alluvium contaminated by 
historic mining activity. Metals concentrations in 
flood sediment decrease downstream from former 
mining areas at varying rates se on the 
physical properties and chemical phase of individ- 
ual metals. With the exception of copper (dominat- 
ed by lithogenic fraction), metals are primarily 
associated with iron/manganese oxides (lead, zinc) 
and to a lesser extent with carbonates (cadmium, 
zinc), organic matter (zinc, copper) and an oper- 
ationally defined exchangeable cadmium compo- 
nent. In the upper and middle parts of the Tyne 
basin physical processes of downstream sediment 
metal content reduction were found to predomi- 
nate, while in the lower reaches of the Tyne sedi- 
ment, metal transport appears to be governed by 
chemical sorption-desorption processes associated 
with iron/manganese oxides and organic material. 
Before employing sediment-density based dispersal 
models to predict downstream metal concentra- 
tions, grain size and density fractions must be 
ascertained for the majority of sediment-associated 
metals, and their chemical form as revealed by 
selective extraction techniques. (Brunone-PTT) 
W91-01082 


HYDROGEOLOGY AND HISTORICAL AS- 
SESSMENT OF A CLASSIC SEQUENTIAL- 
LAND USE LANDFILL SITE, ILLINOIS, USA. 


WATER QUALITY MANAGEMENT AND PROTECTION—Field 5 


Northern Illinois Univ., De Kalb. Dept. of Geolo- 


gy. 
For primary bibliographic entry see Field 5F. 
W91-01097 


HEAVY METAL DISTRIBUTION IN SEDI- 
MENTS OF KRISHNA RIVER BASIN, INDIA. 
McGill Univ., Montreal (Quebec). Dept. of Geo- 
logical Science. 

R. Ramesh, V. Subranian, and R. Van Grieken. 
Environmental Geology and Water Sciences 
EGWSEI, Vol. 15, No. 3, p 207-216, May/June 
1990. 5 fig, 6 tab, 30 ref. 


Descriptors: *Heavy metals, *India, *Krishna 
River, *Path of pollutants, *Suspended sediments, 
Topography, Trace metals, Water pollution, X-ray 
fluorescence. 


Suspended and bed sediments collected from the 
entire region of the Krishna River and its major 
tributaries were analyzed for heavy metals (vanadi- 
um, chromium, manganese, iron, cobalt, nickel, 
copper, zinc, and lead) by the thin-film energy 
dispersive x-ray fluorescence technique. There is 
considerable variation in the concentration of ele- 
ments proceeding downstream, which may be due 
to the variation in the subbasin geology and vari- 
ous degrees of human impact. Suspended particles 
have high concentrations of heavy metals through- 
out the basin bed sediments. The heavy metals are 
highest in coarse size fractions (10 to 90 microm) 
throughout the Krishna River except for the 
Bhima tributary where finer fractions (2 microm) 
dominate. Transition elements correlate very well 
with each other. There is a striking similarity be- 
tween the bed sediments of Krishna River anc} the 
average for Indian rivers. When the annual heavy 
metal flux carried by the Krishna River was esti- 
mated, and viewed in relation to the other major 
riverine transport, the Krishna appears to be a 
minor contributor of heavy metals to the Bay of 
Bengal. (Author’s abstract) 

W91-01100 


ENFORCEMENT OF FEDERAL UNDER- 
GROUND STORAGE TANK REGULATIONS. 
North Carolina Univ. at Wilmington. Dept. of 
Philosophy. 

For primary bibliographic entry see Field 5G. 
W91-01103 


INTERACTION BETWEEN COMPONENTS OF 
ELECTROPLATING INDUSTRY WASTES, IN- 
FLUENCE OF THE RECEIVING WATER ON 
THE TOXICITY OF THE EFFLUENT. 

Institut National de la Sante et de la Recherche 
Medicale, Villeneuve d’Ascq (France). Microbe 
Ecotoxicology Unit 146. 

For primary bibliographic entry see Field 5C. 
W91-01106 


SLUDGE AMENDED LYS: : 

Illinois Univ., Urbana. Dept. of Agronomy. 

T. D. Hinesly, and R. L. Jones. 

Environmental Pollution ENPOEK, Vol. 65, No. 
4, p 293-309, 1990. 6 tab, 17 ref. 


PHOSPHORUS IN WATERS FROM SEWAGE 
IIMETERS 


Descriptors: *Lysimeters, *Path of pollutants, 
*Phosphorus, *Sludge utilization, *Soil amend- 
ments, *Soil-water-plant relationships, Aluminum, 
Corn, Eutrophication, Fertilizers, Iron, Runoff, 
Tile drainage. 


In surface waters, phosphorus (P) concentrations 
exceeding 0.05 mg/L may cause eutrophic condi- 
tions. Total P concentrations were measured in 
runoff and tile drainage waters from land receiving 
either inorganic fertilizer or anaerobically digested 
sewage sludge during two years of sample coilec- 
tions from instrumented, large-scale lysimeters 
planted to corn (Zea mays). During the three years 
prior to monitoring P concentrations, six of the 
lysimeter plots had been amended with anaerobi- 
cally digested sewage ory which supplied 5033 

P per ha. Additional sludge applications sup- 
plied 1058 and 1989 kg P per ha during the first 
and second years of monitoring operations. An- 
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other six lysimeters were annually treated with 
fertilizer which included P applications amounting 
to 112 kg per ha. For years 1 and 2, annual losses 
from lysimeters treated with sewage sludge were 
4.27 and 0.35 kg P per ha in runoff and 0.91 and 
0.51 kg P per ha in drainage waters. Parallel annual 
losses of P from lysimeters treated with superphos- 
phate were 2.15 and 0.17 kg P per ha in runoff and 
0.53 and 0.35 kg P per ha in tile drainage waters. 
Sludge applications did not significantly change 
absolute soil contents of organic P, but did de- 
crease the percent of total P present in organic 
forms. Sludge and soil contained 21% and 36% of 
their total P contents in organic forms. In sludge 
and soil about 85% and 64% of their respective 
total inorganic P contents were associated with the 
Al and Fe fractions. Sludge applications signifi- 
cantly increased soil contents of P in the saloid 
aluminum, iron and reductant soluble P fractions, 
but contents of calcium-bound P were not 
changed. Total P contents of the soil below a 
depth of 30 cm were not affected by sludge incor- 
porated to a depth of about 15 cm by plowing. 
(Author’s abstract) 

W91-01107 


GREEN OYSTERS CAUSED BY COPPER POL- 
LUTION ON THE TAIWAN COAST. 

— Taiwan Univ., Taipei. Inst. of Oceanogra- 
phy. 

For primary bibliographic entry see Field 5C. 
W91-01108 


BIOACCUMULATION AND TOXICITY OF 
ZINC IN THE GREEN ALGA, CLADOPHORA 
GLOMERATA, 

Polytechnic of Central London (England). Ap- 
plied Ecology Research Group. 

For primary bibliographic entry see Field 5C. 
W91-01111 


DENITRIFICATION IN  NITRATE-RICH 
STREAMS: DIURNAL AND SEASONAL VARI- 
ATION RELATED TO BENTHIC OXYGEN ME- 
TABOLISM. 

Aarhus Univ. (Denmark). Inst. of Ecology and 
Genetics. 

For primary bibliographic entry see Field 2H. 
W91-01142 


COMPARISON OF THE ACIDIFICATION EF- 
FICIENCIES OF NITRIC AND SULFURIC 
ACIDS BY TWO WHOLE-LAKE ADDITION 
EXPERIMENTS 


Department of Fisheries and Oceans, Winnipeg 
(Manitoba). Freshwater Inst. 

J. W. M. Rudd, C. A. Kelly, D. W. Schindler, and 

M. A. Turner. 

Limnology and Oceanography LIOCAH, Vol. 35, 
No. 3, p 663-679, May 1990. 7 fig, 4 tab, 58 ref. 
Dept. of Fisheries and Oceans, Govt. of Canada 
and NSERC Grants A2671 and OGPGP 010. 


Descriptors: *Acid rain, *Acid rain effects, *Deni- 
trification, *Lake acidification, *Limnology, 
*Nitric acid, *Sulfuric acid, Algal uptake, Sedi- 
ment-water interfaces. 


The acidification efficiencies of nitric and sulfuric 
acids were compared for 5 yr by separate experi- 
mental additions of the acids to the partitioned 
north and south basins of Lake 302. In the epilim- 
nion, nitric acid was 70% as efficient as sulfuric 
acid in reducing alkalinity. On a whole-lake basis, 
acidification by nitric acid was about half as effi- 
cient as by sulfuric acid. In-lake processes removed 
70 and 57% of the added nitric and sulfuric acids. 
Before acidification, algal uptake and sediment sul- 
fate uptake were of about equal importance in 
terms of in-lake sulfate removal. Nitrate was pri- 
marily removed by algal uptake and sedimentation. 
After acidification, algal uptake of nitrate and sul- 
fate did not change, but rates of uptake in the 
sediments by bacterial processes increased and 
dominated in-lake removal. Nitric acid acidified 
the north basin because the acid additions exceed- 
ed the capacity of all biological removal processes. 
Algal uptake and sedimentation of nitrogen could 
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not increase in proportion to increases in nitrate 
because of P limitation. Sediment-denitrification 
rates increased tremendously (about 40-fold) but 
only removed a portion of the incoming nitrate 
because denitrification was limited by the rate of 
transport to the sediment-water interface. (Au- 
thor’s abstract) 

W91-01143 


MIXING IN OVERLAND FLOW DURING 
RAINF, 


ALL. 
Missouri Univ.-Columbia. Dept. of Civil Engineer- 


ing. 

R. L. Peyton, and T. G. Sanders. 

Journal of Environmental Engineering (ASCE) 
JOEEDU, Vol. 116, No. 4, p 764-784, July/August 
1990. 11 fig, 1 tab, 27 ref. 


Descriptors: *Mathematical models, *Mixing, 
*Model studies, *Nonpoint pollution sources, 
*Overland flow, *Path of pollutants, *Rainfall- 
runoff relationships, *Water pollution sources, 
Convection, Data interpretation, Rainfall, Reyn- 
olds number, Turbulent flow. 


Vertical mixing coefficients in overland flow is 
estimated with rainfall using laboratory data and a 
mathematical model of shear-flow convection, 
rainfall dilution and vertical mixing. The laborato- 
ry data consist of concentration-time measurements 
downstream from an injection of a conservative 
dye. The dye was injected into overland flow 
(during rainfall) over a smooth impervious surface 
with constant slope and without sediment. The 
flow is in the laminar Reynolds number range. 
Results of the mathematical model were compared 
to the concentration-time measurements to cali- 
brate values of the vertical mixing coefficient. The 
calibrated values of the vertical mixing coefficient 
are most highly correlated to the slope and a 
Reynolds number related to rainfall intensity. An 
analysis of the calibrated vertical mixing coeffi- 
cient values using equations for eddy turbulence 
did not prove satisfactory. (Author’s abstract) 
W91-01153 


MERCURY CONTENT OF SWORDFISH, XI- 
PHIAS GLADIUS, IN RELATION TO LENGTH, 
WEIGHT, AGE, AND SEX. 

Universidade dos Acores, Horta (Portugal). Dept. 
de Oceanografia e Pescas. 

L. R. Monteiro, and H. D. Lopes. 

Marine Pollution Bulletin MPNBAZ, Vol. 21, No. 
6, p 293-296, June 1990. 4 fig, 3 tab, 28 ref. 


Descriptors: *Bioaccumulation, ‘*Bioindicators, 
*Mercury, *Swordfish, Heavy metals, Marine pol- 
lution, Water quality. 


Levels of total mercury were determined in the 
white muscle tissue of swordfish, Xiphias gladius 
L., caught in the Azores, ranging in weight from 
0.06 to 4.91 microgm/g. Mercury concentrations 
were studied in relation to length, weight, age and 
sex and significant sex-based differences were 
found. The rate of mercury accumulation in males 
is significantly faster than in females, and for 
medium-large sized fish, mean mercury levels were 
higher in males. The mean mercury level in males 
was 1.3 microgm Hg/g and 0.93 microgm Hg/g 
for females. Possible explanations involve the con- 
sideration of specific mechanisms of mercury elimi- 
nation in females due to a different chemistry of 
gonad and gamete affecting the affinity of mercury 
and loss of residues in the sex products. Or, to a 
simple difference in the total amount of sperm and 
ova shed. Swordfish were shown to have a con- 
centration factor of 300 compared to plankton. 


(King-PTT) 
W91-01160 


TISSUE DISTRIBUTION OF HEAVY METALS 
IN SMALL CETACEANS FROM THE SOUTH- 
WESTERN ATLANTIC OCEAN. 

Instituto Nacional de Investigacion y Desarrollo 
Pesquero, Mar del Plata (Argentina). 

J. E. Marcovecchio, V. J. Moreno, R. O. Bastida, 
M. S. Gerpe, and D. H. Rodriguez. 

Marine Pollution Bulletin MPNBAZ, Vol. 21, No. 
6, p 299-304, June 1990. 2 fig, 4 tab, 32 ref. 


Descriptors: *Bioaccumulation, *Heavy metals, 
*Marine mammals, *Marine pollution, *Path of 
pollutants, Bioindicators, Bottlenose dolphins, Ce- 
taceans, Copper, Ecosystems, Fate of pollutants, 
Mammals, Mercury, Pollutant identification, 
Tissue analysis, Whales, Zinc. 


Tissue distribution of heavy metals, total mercury, 
cadmium, zinc, and copper, in specimens of Bott- 
lenose Dolphin (Tursiops gephyreus), Franciscana 
Dolphin (Pontoporia blainvillei), and Pigmy 
Sperm Whale (Kogia breviceps) stranded on SW 
Atlantic beaches were studied by atomic absorp- 
tion spectrophotometry. The liver was the most 
important site for the accumulation of Hg, Zn, and 
Cu in the specimens studied while the kidney was 
most important for Cd accumulation. Mercury 
contamination in Tursiop gephyreus increased 
with age, and therefore, correlated with its ichyo- 
phagus habits. The Franciscana had lower mercury 
levels than the bottlenose because of their younger 
ages and a diet which is heavier in squid and 
crustaceans. Also, mercury levels were higher in 
the muscle tissues of Franciscana than in their 
livers. The Franciscana can stay in very saline 
waters and their ability to maintain a salt balance 
may help to detoxify their livers. Maximum mercu- 
ry concentrations in the pigmy sperm whales was 
11.74 ppm, well below the level found in the 
Bottlenose Dolphin. The sperm whales were adults 
so this lower Hg level was probably the result of 
their diet of squid. The highest Cd, Zn and Cu 
levels were found in the kidneys of all three spe- 
cies. (King-PTT) 

W91-01162 


MERCURY NEAR A CAUSTIC SODA PLANT 
AT KARWAR, INDIA. 

Central Marine Fisheries Research Inst., Cochin 
(India). 

P. K. Krishnakumar, and V. K. Pillai. 

Marine Pollution Bulletin MPNBAZ, Vol. 21, No. 
6, p 304-307, June 1990. 2 fig, 2 tab, 13 ref. 


Descriptors: *India, *Karwar, *Marine pollution, 
*Mercury, *Path of pollutants, Arabian Sea, 
Atomic absorption spectrophotometry, Bioaccu- 
mulation, Chlorine, Heavy metals, Mackerel, 
Marine sediments, Pollutant identification, Sodium 
hydroxide, Water pollution sources, Water quality. 


Every year 180 tons of mercury are added to the 
Indian environment, of which 160 tons comes from 
38 caustic soda plants including 23 units which 
electrolyze sea water. A caustic soda plant has 
been in operation south of Karwar, India since 
1975. This plant discharges into the Binage Bay, 
known for its mackerel fishery. In February 1989, 
samples of surface water and bottom water were 
taken from four stations near the discharge point of 
the caustic soda plant. Surface sediment samples 
were collected from 10 stations from September 
1987 to May 1988. Samples of mussels, oyster and 
seaweed were taken from 12 stations along the 
Karwar coast from September 1987 to February 
1989. Fish, prawn, crab, and squid samples were 
taken from commercial landings in Karwar. Mer- 
cury was determined by cold vapor atomic absorp- 
tion spectrophotometry. The mercury concentra- 
tion in the vicinity of the discharge was 0.91 mi- 
crogm/g to 2.62 microgr/g compared to the 0.061 
microgm/g average concentration in the Arabian 
Sea. Levels were higher for surface water than 
bottom water. Mercury levels were highest in oys- 
ters and second highest in mussels, seaweed, and in 
order of declining concentration mackerel, prawn, 
crab, squid, and sardine. (King-PTT) 

W91-01163 


HEAVY METAL CONCENTRATION _ IN 
TELESCOPIUM FROM DARWIN HARBOUR, 
N.T., AUSTRALIA. 

Northern Territory Univ., Darwin (Australia). 
School of Chemistry. 

For primary bibliographic entry see Field 5A. 
W91-01164 


THE EFFECTS OF DISPERSED 
ORGANIC POLYMERS ON THE SORPTION 
OF CONTAMINANTS BY NATURAL SOLIDS. 


2. SORPTION IN THE PRESENCE OF HUMIC 
AND OTHER NATURAL MACROMOLE- 
CULES. 

Massachusetts Inst. of Tech., Cambridge. Ralph M. 
Parsons Lab. 

Y. P. Chin, W. J. Weber, and B. J. Eadle. 
Environmental Science and Technology 
ESTHAG, Vol. 24, No. 6, p 837-842, June 1990. 11 
fig, 1 tab, 21 ref. Michigan Sea Grant Project R/ 
TS-29 under NOAA Sea Grant NA86AA-O- 
SG043 and NSF Project ECE-8503903. 


Descriptors: *Humic substances, *Organic pollut- 
ants, *Path of pollutants, *Sorption, Lake sedi- 
ments, Model studies, Natural waters, Polymers, 
Synergistic effects. 


Complex and dynamic interactions are known to 
occur between organic micropollutants, solid 
phases, and dispersed polymer subphases present in 
natural waters. In this study, a triphase distribution 
model was used in conjuction with experimental 
analyses to characterize the effects of humic poly- 
mers dispersed in an aqueous phase on the sorption 
of hydrophobic organic compounds from that 
phase by natural solids. The results indicate that 
the sorption of moderately hydrophobic com- 
pounds by lacustrine sediments is relatively unaf- 
fected by the presence of humic polymers, whereas 
the sorption of highly insoluble organic contami- 
nants by the same sorbents is sensitive to small 
amounts of background organic polymers. These 
data — the reports of others regarding the 
extent of the impact of organic subphases on the 
fate and transport of pollutants in natural aquatic 
systems. (D’Agostino-PTT) 

W91-01180 


GEOCHRONOLOGY FOR POLYCYCLIC ARO- 
MATIC HYDROCARBON CONTAMINATION 
IN SEDIMENTS OF THE SAGUENAY FJORD. 
Bedford Inst. of Oceanography, Dartmouth (Nova 
Scotia). Dept. of Fisheries and Oceans. 

J. N. Smith, and E. M. Levy. 

Environmental Science and Technology 
ESTHAG, Vol. 24, No. 6, p 874-879, June 1990. 7 
fig, 20 ref. 


Descriptors: *Aluminum, *Path of pollutants, *Po- 
lycyclic aromatic hydrocarbons, *Sediment con- 
tamination, *Sediment distribution, Carcinogens, 
Estuarine sediments, Fluvial sediments, Quebec, 
Scavenging. 


Of the wide range of environmental organic con- 
taminants, polycyclic hydrocarbons (PAHs) are of 
particular concern due to their potential or proven 
carcinogenicity. After a the environment, 
mainly by the combustion of organic materials, 
they are widely disseminated by fluvial and aeolian 
pathways and eventually accumulate in soils and 
sediments. Combined atmospheric/fluvial trans- 
port and deposition data indicate that the PAH 
concentrations and sediment fluxes of the Sague- 
nay Fjord, Quebec, are directly accounted for by 
concurrent developments in the region’s aluminum 
industry. In addition, the linear relationship ob- 
served between PAH and organic matter concen- 
trations suggests that scavenging from the water 
column may be the dominant mechanism for PAH 
deposition. (D’Agostino-PTT) 

W91-01183 


CONTAMINATION OF BAVARIAN LAKES 
AFTER THE CHERNOBYL REACTOR ACCI- 
DENT: A TWO-COMPARTMENT MODEL 
ANALYSIS. 

Bayerische Landesanstalt fuer Wasserforschung, 
Munich (Germany, F.R.). 

W. Sanger, and K. Hubel. 

Health Physics HLTPAO, Vol. 58, No. 5, p 649- 
653, May 1990. 4 fig, 2 tab, 6 ref. Research project 
St.Sch.1.071, German Federal Ministry of the En- 
vironment. 


Descriptors: *Chernobyl, *Mathematical models, 
*Nuclear accidents, *Nuclear reactors, *Path of 
pollutants, *Radioecology, Gamma _ radiation, 
Lakes, Surface water, Contamination. 





Almost immediately following the reactor incident 
in Chernobyl] in 1986, the short-lived radionuclides 
103Ru, 1311, and 132Te, along with the longer- 
lived nuclides 134Cs and 137Cs were washed out 
by rainfall into the South Bavarian lakes. Shortly 
after, the Bavarian Agency for Water Research 
assessed the contamination by spectral measure- 
ment of the gamma radiation in unfiltered lake 
water surface samples. For all lakes and radionu- 
clides examined, decomposition analysis using a 
mathematical two-compartment model indicated 
that the activity concentration changed from a 
rapid decrease, from initially high values, to an 
approximately 10 times slower decrease in a time- 
dependent manner. These data demonstrate a time- 
dependent dispersion of contaminating radionu- 
clides in surface waters. (D’Agostino-PTT) 
W91-01185 


ASSOCIATION OF SHOWER USE WITH LE- 
GIONNAIRES’ DISEASE. 

Center for Infectious Diseases, Atlanta, GA. Div. 
of Bacterial Diseases. 

R. F. Breiman, B. S. Fields, G. N. Sanden, L. 
Volmer, and A. Meier. 

JAMA: Journal of the American Medical Associa- 
tion JAMAAP, Vol. 263, No. 21, p 2924-2926, 
June 1990. 3 tab, 25 ref. 


Descriptors: *Aerosols, *Amebas, *Bathing, 
*Human diseases, *Legionella, Bacterial analysis, 
Epidemiology, Potable water, Water analysis. 


Prevention of Legionnaires’ Disease (LD) has so 
far been limited due to a lack of understanding of 
the ecology of the causative agent, Legionella 
pneumophila. In a lengthy outbreak of nosocomial 
LD at a South Dakota hospital both the epidemio- 
logic and laboratory data implicated the aerosol- 
ized shower water as the vehicle for disease trans- 
mission. In addition, the presence of amoebae at 
the implicated potable water sites correlated di- 
rectly with the presence of the epidemic strain of 
Legionella pneuophilia. The combined evidence 
suggests that the amoebae serve as resevoirs and 
provide the bacteria with an intracellular environ- 
ment for multiplication. Recognition of this inter- 
relationship between amoebae and L. pneumophi- 
lia may lead to new disinfection methods and sub- 
sequent disease prevention. (D’Agostino-PTT) 
W91-01186 


MODELING STUDIES FOR THE CITY OF 
AUSTIN STORMWATER MONITORING PRO- 
GRAMS, 

Austin Environmental Protection Dept., TX. 

For primary bibliographic entry see Field 4C. 
W91-01194 


FREQUENCY ANALYSIS OF TRACE LEVEL 
WATER QUALITY DATA WITH A TIME 
VARYING CENSORING LEVEL. 

Merrick and Co., Denver, CO. 

S. R. Durrans. 

IN: Proceedings of Stormwater and Water Quality 
Model Users Group Meeting. October 3-4, 1988, 
Denver, CO. EPA Report No. EPA/600/9-89/ 
001, January 1989. p 92-101, 1 fig, 7 ref. 


Descriptors: *Frequency analysis, *Statistical anal- 
ysis, *Trace levels, *Urban hydrology, *Urban 
runoff, *Water quality, Data interpretation, Pollut- 
ant identification, Regression analysis, Statistical 
methods. 


Databases representing measurements of trace 
level contaminant concentrations are often cen- 
sored by a constraint on the range over which 
measurements can be made. Technology is such 
that there is often a detection limit below which 
contaminant concentrations can not be measured 
and as a result, databases can be proliferated with 
entries such as ‘undectable’ or ‘less than detection 
limit’. A number of recent studies have addressed 
the frequency analysis of censored data sets but 
have all been limited to the special case where the 
detection limit is constant over time. Statistical 
methods such as regression techniques and the 
method of maximum likelihood are intended to be 
applied to the lognormal distribution, but may also 
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be applied to the normal distribution. The implica- 
tions of the comparison between these two meth- 
ods appears to be significant. The regression ap- 
proach, because of its relative simplicity, is prob- 
ably the most frequently applied of the two estima- 
tion techniques. This pte ow has previously been 
shown to be comparable to the maximum likeli- 
hood technique and its use has thus been justified. 
A qualitifaction must now be imposed on the state- 
ment of comparability however. Previous studies 
have all addressed the special case of a time invar- 
iant censoring level rather than the more general 
situation presented here. While the regression tech- 
nique might perform well in the special case, it fails 
in the general case since not even all of the non- 
censored data values can be utilized. The method 
of maximum likelihood, on the other hand, makes 
use of all observed data, including that which is 
censored, and thus serves to maximize the benefit 
that is afforded by a reduced censoring level. (See 
also W91-01188) (Lantz-PTT) 

W91-01198 


USE OF A COMPARTMENTAL MODEL TO 
DEVELOP RULES FOR THE INTERPRETA- 
TION OF WATER QUALITY DATA. 

Imperial Coll. of Science and Technology, London 
(England). Dept. of Civil Engineering. 

J. P. Lumbers, and S. J. Wishart. 

IN: Watershed 89: The Future for Water Quality 
in Europe. Volume II. Proceedings of the 
IAWPRC Conference held in Guildford, UK, 17- 
20 April, 1989. Pergamon Press, New York. 1989. 
p 147-158, 8 fig, 19 ref. 


Descriptors: *Ammonia, *Data interpretation, 
*Expert systems, *Fish physiology, *Mathematical 
models, *Model studies, *Path of pollutants, *Tox- 
icity, Fisheries, Performance evaluation, Water 
pollution prevention, Water quality. 


A mathematical model was used to investigate the 
toxicity of fluctuating ammonia concentrations to 
freshwater fish. The effects of varying ammonia 
concentrations over time were integrated in a com- 
partmental model designed to simulate the uptake 
and depuration of ammonia and its transport within 
the organism to a critical site. Adjustment of pa- 
rameter values to allow for acclimation and other 
modifying factors was examined. The performance 
of the model was compared with published LC50- 
exposure curves and experimental evidence of the 
response of fish to varying ammonia concentra- 
tions. An immediate difficulty in the use of the 
compartmental model was a lack of direct observa- 
tions of ammonia concentration in blood plasma 
and intracellular fluid which may be used to esti- 
mate the values of the rate constants incorporated 
in the model. Results are presented for the simulat- 
ed response to synthetic time-series of ammonia in 
the environment. These results may be used for the 
control of fluctuating pollutant concentrations in 
response to water quality standards. The model 
may be used to derive permissible magnitude-dura- 
tion-frequency combinations for pollution events. 
The compartment model could be used within an 
expert system during cach interpretation or outside 
the expert system to derive rules to be written into 
the knowledge base. (See also W91-01211) 
(Geiger-PTT) 

W91-01214 


CYANOBACTERIAL TOXINS IN EUROPEAN 
OCCURREN 


WATERS: 
PROBLEMS AND REQUIREMENTS. 
— Univ. (Scotland). Dept. of Biological Sci- 


ICE, PROPERTIES, 


GA. A. Codd, W. P. Brooks, L. A. Lawton, and K. 
A. Beattie. 

IN: Watershed 89: The Future for Water Quality 
in Europe. Volume II. Proceedings of the 
IAWPRC Conference held in Guildford, UK, 17- 
20 April, 1989. Pergamon Press, New York. 1989. 
p 211-220, 4 tab, 54 ref. 


Descriptors: *Algal blooms, *Cyanophyta, *Eu- 
trophication, *Path of pollutants, *Phosphorus re- 
moval, *Toxins, Aquatic bacteria, Europe, Moni- 
toring, Pollutant identification, Water quality 
standards. 
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The cyanobacteria (blue-green algae) which com- 
monly occur as massive growths in nutrient-en- 
riched European freshwaters typically belong to 
groups which can produce toxins. Toxic cyanobac- 
teria have long been recognized as causative agents 
of animal, bird and fish kills and evidence exists for 
their adverse effects on human health. Cyanobac- 
terial toxins also have adverse effects on zooplank- 
ton and can be accumulated by shellfish. Toxic 
cyanobacterial blooms have been recorded from at 
least 16 European countries and their toxins have 
been detected in over 50% of the samples collected 
(>200) in Europe. Toxin-forming genera include 
Microcystis, Anabaena, Anabaenopsis, Aphanizo- 
menon, Oscillatoria, Nodularia, Gloeotrichia, Coe- 
losphaerium, Gomphosphaeria, Lyngbya, Schi- 
zothrix, Cylindrospermopsis, and Nostoc. The 
toxins include hepatotoxic cyclic 7-and 5-amino 
acid peptides, neurotoxic alkaloids, phenolics, lipo- 
polysaccharides and others as yet uncharacterized 
Cyanobacterial toxin detection and quantification 
has relied upon mouse bioassays until recently 
although chromatographic-, cytotoxicity-, and im- 
munoassays are now available. Cyanobacterial 
toxin production has been successfully regulated 
by reducing phosphorus inputs to water sources. 
Monitoring of bacterial scums for cyanobacterial 
toxins should be done in a timely manner as scums 
may appear and disappear quite rapidly. Water 
columns should also be sampled due to the ability 
of cyanobacteria to stratify in a water source. The 
widespread occurrence of toxic cyanobacteria in 
eutrophic European freshwaters and the hazard 
which they pose to human health indicate the need 
for guidelines for freshwater containing these 
toxins and standards if such sources are for drink- 
ing. (See also W91-01211) (Author’s abstract) 
W91-01221 


CONTAMINATION OF POTABLE WATER BY 
CORROSION OF TIN-LEAD SOLDERED 
JOINTS. 

Surrey Univ., Guildford (England). Dept. of Mate- 
rials Science and Engineering. 

R. Walker, and R. J. Oliphant. 

IN: Watershed 89: The Future for Water Quality 
in Europe. Volume II. Proceedings of the 
IAWPRC Conference held in Guildford, UK, 17- 
20 April, 1989. Pergamon Press, New York. 1989. 
p 221-228, 1 fig, 6 tab, 17 ref. 


Descriptors: *Corrosion, *Lead, *Potable water, 
*Public health, *Tin, *Water conveyance, *Water 
pollution effects, Chlorides, Drinking water, Eng- 
land, Hydrogen ion concentration, Pipes, Silicates, 
Sulfates, Water pollution prevention, Zinc. 


A survey of houses in Great Britain in 1977 found 
that 9% of homes had a lead content in domestic 
water in excess of 0.1 mg/L and 20% over 0.05 
mg/L in the first draw sample of water remaining 
in pipes overnight. This compares unfavorably 
with the report of the Commission of European 
Communities which in 1980 gave a level of lead of 
0.05 mg/L for a sample of running water as the 
maximum admissible concentration with the rider 
that where samples either frequently or to an ap- 
preciable extent exceed 0.1 mg/L, suitable meas- 
ures must be taken to reduce the exposure to lead 
on the part of the consumer. This concentration of 
lead in water can arise from the corrosion of tin- 
lead solders in copper water pipes. A galvanic 
corrosion cell was designed and used to quantita- 
tively assess the effects of various water quality 
parameters on corrosion rates of the solder. The 
main features stimulating corrosion were found to 
be low pH (high acidity) and high cencentration of 
chloride. Fortunately the presence of sulfate, sili- 
cate and zinc were shown to inhibit corrosion; the 
zinc originated from the zinc chlorides used as an 
active ingredient in the flux used in soldering. 
Carbonate hardness and orthophosphate had no 
effect on the corrosion rate. Only by limiting the 
area of solder exposed in the bore of the tube could 
a significant long-term problem be avoided. The 
only sure way to avoid contamination is to specify 
lead-free solders. (See also W91-01211) (Author’s 
abstract) 
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CONSTRAINTS ON THE USE OF MODELS TO 
PREDICT THE MOVEMENT OF PESTICIDES 
TO GROUNDWATER. 

R. J. Hance, and J. A. Guth. 

IN: Watershed 89: The Future for Water Quality 
in Europe. Volume II. Proceedings of the 
IAWPRC Conference held in Guildford, UK, 17- 
20 April, 1989. Pergamon Press, New York. 1989. 
p 229-237, 33 ref. 


Descriptors: *Error analysis, *Groundwater pollu- 
tion, *Mathematical models, *Nonpoint pollution 
sources, *Path of pollutants, *Pesticides, *Water 
pollution sources, Adsorption, Herbicides, Pesti- 
cide kinetics, Prediction, Sampling. 


Movement of a pesticide from soil to groundwater 
is affected by the properties of the chemical, the 
way in which it is used, the hydraulic properties of 
the soil and the hydrogeology of the region. These 
factors interact so they must all be considered ifa 
realistic prediction is to be obtained. Currently 
available models for predicting groundwater con- 
tamination by pesticides involve simplifications of 
many, if not all, of the processes which are in- 
volved and often ignore some factors altogether. 
This is partly because of the complexity of the 
systems and partly because of a lack of appropriate 
data. Variability in the reported properties of pesti- 
cides, together with problems in measuring low 
concentrations and in sampling, make it difficult to 
validate models in the field so they are of limited 
value for predicting pesticide behavior. (See also 
W91-01211) (Author’s abstract) 

W91-01223 


WELL-WATER METHAEMOGLOBINAEMIA: 
THE BACTERIAL FACTOR. 

Norsk Hydro, Porsgrunn. Research Centre. 

For primary bibliographic entry see Field 5C. 
W91-01224 


VIROLOGICAL QUALITY 
WATERS IN ENGLAND. 
Severn-Trent Labs., Coventry (England). 

R. Morris, and I. Cox. 

IN: Watershed 89: The Future for Water Quality 
in Europe. Volume II. Proceedings of the 
IAWPRC Conference held in Guildford, UK, 17- 
20 April, 1989. Pergamon Press, New York. 1989. 
p 337-343, 3 fig, 3 tab, 18 ref. 


Descriptors: *England, *Enteroviruses, *Swim- 
ming, *Water quality, *Water quality standards, 
Bacteria, Beaches, Coliforms, Pollutant identifica- 
tion, Recreation, Viruses, Water analysis, Water 
quality control. 


OF BATHING 


The European Community (EC) bathing water 
directive includes a recommendation that waters at 
EC-designated bathing areas should be examined 
for the presence of enteroviruses whenever there 
are grounds for suspecting a deterioration in qual- 
ity. In the United Kingdom this has been interpret- 
ed as being a response to the failure of bathing 
waters to satisfy the bacteriological requirements 
of the directive. The current U.K. practice is to 
examine two samples for enteroviruses in the rec- 
ognized bathing season (May to September) when 
the water has failed bacteriologically in the previ- 
ous year. In addition, the U.K. interpretation of the 
directive applies only to marine waters and, at this 
time, does not include any inland waters. In an 
examination of the virological data made available 
by many of the U.K. water authorities, the bodies 
currently responsible for bathing water quality, 
48% of locations tested for the presence of entero- 
viruses in 1988 satisfied the requirements of the 
directive. However, of those failing to meet the 
enterovirus standard, 41% failed on only one sam- 
pling occasion while the remainder (11%) failed on 
at least two occasions. The highest level of entero- 
virus contamination detected was 206 plaque-form- 
ing units in a 10 liter sample. (See also W91-01211) 
(Author’s abstract) 

W91-01235 


INCIDENCE OF ENTEROVIRUSES AROUND 
THE WELSH COAST: A THREE YEAR INTEN- 
SIVE SURVEY. 


Welsh Water Authority, Bridgend. 

H. Merrett, C. Pattinson, C. Stackhouse, and S. 
Cameron. 

IN: Watershed 89: The Future for Water Quality 
in Europe. Volume II. Proceedings of the 
IAWPRC Conference held in Guildford, UK, 17- 
20 April, 1989. Pergamon Press, New York. 1989. 
p 345-351, 2 fig, 2 tab, 23 ref. 


Descriptors: *Bioindicators, *Coliforms, *Entero- 
viruses, *Viruses, *Wales, *Water quality, *Water 
quality standards, Beaches, Monitoring, Pollutant 
identification, Public health, Recreation, Swim- 
ming, Water analysis, Water pollution sources, 
Water quality control. 


The incidence of enteroviruses in 48 bathing 
waters around the Welsh coast was assessed during 
the period 1986-1988 as part of the routine compli- 
ance monitoring programme for European Com- 
munity bathing waters. Out of a total of 623 sam- 
ples taken, 168 (27%) were positive for enterovir- 
uses and the number of virus particles in the sam- 
ples ranged from 1-23 plaque-forming units/10 L 
water. Generally, the incidence of viruses in bath- 
ing waters adjacent to areas of high population 
density was higher than that in bathing waters far 
removed from these areas. However, viruses were 
also isolated from waters with no significant 
sewage input and where contamination by sewage 
material as estimated by the Escherichia coli/total 
coliform count was minimal. There was no correla- 
tion between the presence of enteroviruses and the 
— of coliform organisms. Forty-six percent 
of — which complied with mandatory E. 
coli/coliform standards did not comply with the 
enterovirus standard. (See also W91-01211) (Au- 
thor’s abstract) 

W91-01236 


MICROBIOLOGICAL QUALITY OF AN 
INLAND SURFACE WATER USED FOR REC- 
REATIONAL \L PURPOSES. 

ge na Labs., Coventry (England). 

IN: Watershed 89: The Future for Water Quality 
in Europe. Volume II. Proceedings of the 
IAWPRC Conference held in Guildford, UK, 17- 
20 April, 1989. Pergamon Press, New York. 1989. 
p 353-356, 2 tab, 11 ref. 


Descriptors: *Coliforms, *Surface water, *Swim- 
ming, *Viruses, *Water pollution effects, *Water 
quality, *Water quality standards, Bacteria, Micro- 
biological studies, Monitoring, Pollutant identifica- 
tion, Public health, Recreation, Rivers, Water 
quality control. 


During 1987 an inland surface water was moni- 
tored to determine its microbiological quality. The 
water is extensively used for recreational purposes 
with users frequently experiencing total immersion. 
The findings are evaluated against the European 
Community directive for bathing water quality, 
the only standard against which the health risk 
associated with a recreational water can be as- 
sessed at the present time. The water failed to meet 
the mandatory standard set for total coliforms 
(< 10,000 per 100 ml) on all but one occasion of 23 
samplings. Similarly, the standard of <2,000 fecal 
coliforms/100 ml was satisfied on three occasions 
while the guideline value of <100 fecal strepto- 
cocci/100 ml was met by eight samples. Virologi- 
cally, the water failed to meet the standard of nil 
detectable viruses in a 10 liters sample on 20 of 24 
occasions. The users of the water regularly com- 
plain of gastroenteritis and it is obvious from the 
microbiological data that it is inadvisable to use the 
surface water for recreational purposes. This is 
particularly important where total immersion can 
be a feature of the recreational activity. (See also 
W91-01211) (Author’s abstract) 

W91-01237 


FATE OF GENETICALLY ENGINEERED 
MICROORGANISMS IN FRESHWATER. 
Freshwater Biological Association, Ambleside 
(England). 

R. W. Pickup, J. R. Saunders, J. A. W. Morgan, C. 
Winstanley, and J. G. Jones. 

IN: Watershed 89: The Future for Water Quality 


in Europe. Volume II. Proceedings of the 
IAWPRC Conference held in Guildford, UK, 17- 
20 April, 1989. Pergamon Press, New York. 1989. 
p 375-380, 3 fig, 1 tab, 12 ref. 


Descriptors: *Enterobacter, *Fate of pollutants, 
*Genetic engineering, *Genetic pollution, *Pseu- 
domonas, Amino acids, Bioindicators, DNA, Es- 
cherichia coli, Serratia, Water pollution effects. 


The survival of several members of the genera 
Pseudomonas and Enterobacteriaceae was moni- 
tored in sterile freshwater microcosms. The test 
organisms were able to survive and maintain a 
concentration of 1,000-100,000 cells/ml over peri- 
ods exceeding 60 days. However, their ability to 
retain the plasmid associated phenotype (xylE) 
showed both intergeneric and intrageneric differ- 
ences. Only the auxotrophic test organisms in the 
absence of vital amino acids declined rapidly once 
released into the microcosms and became undetec- 
table after 30 days. These results indicate that, 
while it may be possible to predict the survival of 
the bacterial host in sterile freshwater, the fate of 
its recombinant DNA is less predictable. (See also 
W91-01211) (Author’s abstract) 

W91-01240 


AGRICULTURE: A POSITIVE CONTRIBU- 
TION TO WATER QUALITY. 

Imperial Chemical Industries Ltd., Billingham 
(England). 

For primary bibliographic entry see Field 5G. 
W91-01249 


EFFECTS AND BEHAVIOUR OF POLLUT- 
ANTS DURING ARTIFICIAL GROUNDWATER 
RECHARGE. 

Institut fuer Wasserforschung G.m.b.H., Dort- 
mund (Germany, F.R.). 

N. Zullei-Seibert, and U. Schoettler. 

IN: Watershed 89: The Future for Water Quality 
in Europe. Volume II. Proceedings of the 
IAWPRC Conference held in Guildford, UK, 17- 
20 April, 1989. Pergamon Press, New York. 1989. 
p 475-486, 12 fig, 3 tab, 14 ref. 


Descriptors: ‘*Artificial recharge, *Germany, 
*Groundwater pollution, *Groundwater recharge, 
*Path of pollutants, *Underground waste disposal, 
*Water pollution sources, Adsorption, Aromatic 
compounds, Biodegradation, Disinfectants, Filtra- 
tion, Heavy metals, Infiltration, Organic carbon, 
Organic pollutants, Pesticides, Water pollution 
treatment. 


Groundwater as a main source for drinking water 
supply is affected by industrial, agricultural, and 
domestic pollution. Risk analyses based on detailed 
knowledge of the various processes related to infil- 
tration and underground passage are necessary for 
the protection of drinking water supplies. Experi 
ences during drinking water purification of the 
waterworks of Dortmund, Germany show that 
each variation in the concentration of groundwater 
pollutants is caused by remote complex processes 
which are dependent on the specific substances 
involved, the local conditions of the subsoil, and 
the amount and duration of the pollution. The 
efficiency of infiltration and underground passage 
must be estimated with regard to high concentra- 
tion of pollutants (caused by accidents) as well as 
to low concentrations over a long time (caused by 
agriculture or sewage discharge). The infiltrated 
water with its different components is subject to 
chemical, physical and biological processes such as 
filtration, flocculation, adsorption, and degrada- 
tion. Polychlorinated biphenyls are easily adsorbed 
to particulate organic matter or accumulated by 
algae. Heavy metals show a high affinity for ap- 
propriate organic or inorganic adsorption struc- 
tures, and possible remobilization with algal die 
down in the filter. Reactions within the recharge 
areas and their effects on the concentrations of 
pollutants can be described by black-box models. 
Additional information may be obtained by sys- 
tematic classification of behavior patterns depend- 
ing on substance specific properties. The substitut- 
ed phenols may be easily degraded due to their 





molecular structure. (See also W91-01211) (Geiger- 
PTT) 
W91-01251 


HYDROLYSIS OF CHLOROSTILBENE 
OXIDE: II. MODELING OF HYDROLYSIS IN 
AQUIFER SAMPLES AND IN SEDIMENT- 
WATER SYSTEMS. 

Environmental Protection Agency, Athens, GA. 
Southeast Environmental Research Lab. 

M. E. S. Metwally, and N. L. Wolfe. 
Environmental Toxicology and Chemistry 
ETOCDK, Vol. 9, No. 8, p 963-973, August 1990. 
5 fig, 5 tab, 22 ref. 


Descriptors: *Biodegradation, *Chlorostilbene 
oxide, *Fate of pollutants, *Groundwater pollu- 
tion, *Hydrolysis, *Model studies, *Polycyclic aro- 
matic hydrocarbons, *Toxicology, Aquifers, Hy- 
drogen ion concentration, Kinetics, Sediment 
chemistry, Sorption. 


Epoxides are a class of compounds that are formed 
as intermediates in the biological transformation of 
polycyclic aromatic compounds. The disappear- 
ance kinetics of 4-chlorostilbene oxide (CSO) were 
determined in aquifer samples and in sediment- 
water systems to derive kinetic expressions that 
describe heterogeneous effects. Disappearance rate 
constants were determined in heterolytic systems 
and compared with those obtained in distilled 
water to delineate the effect of solids on the kinet- 
ics of hydrolysis. In both neutral and acid hydroly- 
sis studies, the sorption-desorption rates of CSO 
were faster than the hydrolysis rates in either the 
aqueous or sediment-sorbed phases. Both dissolved 
and sorbed CSO hydrolyzed at either neutral or 
acidic pHs. Above pH 5, where neutral hydrolysis 
dominates, the hydrolysis rate constant of CSO in 
sterile sedi t-water sy was the same as in 
distilled water. This suggests that sorption neither 
retards nor promotes the natural hydrolysis path- 
way. At pHs below 5, where acid hydrolysis domi- 
nated, the pseudo-first-order hydrolysis rate con- 
stant was lower for the sorbed fraction than the 
rate constant in distilled water at the same pH. 
This indicates that the hydrolysis rate constant in 
the sorbed phase is slower than that in the bulk 
aqueous phase. Kinetics of hydrolysis were studied 
in raw sediment samples and samples sterilized by 
heat or with formalin to distinguish between abiot- 
ic and biotic hydrolysis processes. Above pH 5, the 
hydrolysis rate constants were larger in nonsterile 
systems when compared with the rate constants in 
the sterile systems, suggesting that both biotic and 
abiotic pathways contribute to the disappearance 
of CSO. Below pH 5, the hydrolysis rate constants 
were, within experimental error, the same in the 
sterile and nonsterile systems. In aquifer samples, 
the average disappearance rate constant of CSO 
was 0.000085 (+ or -0.000011)/min, which is about 
the same as the rate constant in distilled water. 
These results suggest that there is no heterolytic 
enhancement of the neutral hydrolysis rate con- 
stant by the aquifer materials. (Author’s abstract) 
W91-01256 





EFFECT OF BODY SIZE ON THE UPTAKE 
AND BIOCONCENTRATION OF DI-2-ETHYL- 
HEXYL PHTHALATE IN RAINBOW TROUT. 
Washington State Univ., Pullman. Coll. of Phar- 
macy 

B. D. Tarr, M. G. Barron, and W. L. Hayton. 
Environmental Toxicology and Chemistry 
ETOCDK, Vol. 9, No. 8, p 989-995, August 1990. 
6 fig, 1 tab, 29 ref. NIH Grant ES 01995 and EPA 
Grant R812818. 


Descriptors: *Animal metabolism, *Bioaccumula- 
tion, *Biological magnification, *Fish, *Fish physi- 
ology, *Path of pollutants, *Phthalates, *Toxicol- 
ogy, *Trout, Bioassay, Growth stages, Kinetics, 
Model studies. 


Di-2-ethylhexyl phthalate (DEHP) is widely used 
as a plasticizer in the production of polyvinyl 
chloride. Three groups of rainbow trout (Salmo 
gairdneri) having average body weights of 2.9, 61 
and 440 g were exposed at 12 C by the water to di- 
2-ethylhexyl phthalate. The kinetics of uptake and 
bioconcentration were characterized in each group 
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using a compartmental model. Most of the model 
parameters, when expressed per unit body weight, 
were similar in the three sizes of fish. The two 
major exceptions were the uptake rate parameter, a 
measure of the capacity of the gill to extract 
DEHP from water and the apparent size (volume 
of distribution) of the large DEHP storage com- 
partment, which is a measure of the capacity of the 
fish to accumulate DEHP. The values of these 
parameters declined as body weight increased; 
they followed the allometric equation with body 
weight exponents of 0.44 and 0.77, respectively. 
The body weight-associated changes in the phar- 
macokinetic parameters caused the bioconcentra- 
tion factor to decline as body weight increased 
from 51.5 to 1.6. (Author’s abstract) 

W91-01257 


EQUILIBRIUM PARTITIONING AND BIOAC- 
CUMULATION OF SEDIMENT-ASSOCIATED 
CONTAMINANTS BY INFAUNAL ORGA- 
NISMS. 

Environmental Protection Agency, Narragansett, 
RI. Environmental Research Lab. 

J. L. Lake, N. I. Rubinstein, H. Lee, C. A. Lake, 
and J. Heltshe. 

Environmental Toxicology and Chemistry 
ETOCDK, Vol. 9, No. 8, p 1095-1106, August 
1990. 2 fig, 9 tab, 24 ref. 


Descriptors: ~Aroclors, *Bioaccumulation, *Mol- 
lusks, *Path of pollutants, *Polychaetes, *Sediment 
contamination, *Toxicology, Equilibrium, Mathe- 
matical models, Model studies, Organic carbon, 
Polychlorinated biphenyls, Population exposure, 
Sediment analysis, Tissue analysis. 

The utility and limits of applicability of a simple 
equilibrium partitioning model for predicting the 
maximum concentration of neutral organic com- 
pounds which can be accumulated by infaunal 
organisms exposed to a contaminated sediment 
were examined. Accumulation factors (AFs) for 
PCBs, the lipid normalized PCB concentration in 
organisms divided by the organic carbon normal- 
ized PCB concentration in sediments, were meas- 
ured for PCBs in infaunal mollusks and poly- 
chaetes at field sites with a range of sediment 
Aroclor (A-1254) and total organic carbon (TOC) 
concentrations. The average AFs for A-1254 were 
found to be higher (average = 4.94; range 3.76 to 
7.27) at sites with lower contaminant concentra- 
tions (15.0 to 48.3 ng A-1254/g dry sediment) than 
at more contaminated sites (328-9200 ng/g), where 
AFs were lower (average = 2.62; range 1.14 to 
5.04). AF data grouped on the basis of sediment A- 
1254 and TOC concentration differed statistically 
between, but not within each group. Significant 
differences in mean AFs were found between some 
species and were lower than that found for bioac- 
cumulation factors on a wet weight basis, indicat- 
ing the utility of lipid and organic carbon normal- 
ization. (Author’s abstract) 

W91-01267 


POLLUTION ASPECTS OF STORM-SEWAGE 
OVERFLOWS. 


Sheffield City Polytechnic (England). 
D. J. Balmforth. 


Journal of the Institution of Water and Environ- 
mental Management JIWMEZ, Vol. 4, No. 3, p 
219-226, June 1990. 8 fig, 1 tab, 12 ref. 


Descriptors: *Combined sewer overflows, *Sewer 
systems, *Storm wastewater, *Storm-overflow 
sewers, *Urban hydrology, *Wastewater pollution, 
*Water pollution sources, Field tests, Model test- 
ing, Overflow, Path of pollutants, Pollutants, Still- 
ing basins, Storm runoff, Storm sewers, Stream 
pollution, United Kingdom. 


Storm-sewage overflows are one of the principal 
sources of urban river pollution in the United 
Kingdom. Various possible pollutants, such as 
carbon compounds, faecal matter, toxic pollutants, 
nutrients, bacterial pollutants such as E. coli bacte- 
ria, and their effect on the receiving stream are 
outlined. Features of individual overflow struc- 
tures which are likely to lead to unsatisfactory 
performance are also detailed. These include any 
overflow that has dry-weather evidence of pollu- 
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tion; causes reduction in river classification; dis- 
charges to a watercourse which is used for amenity 
purposes; provides insufficient relief to the sewer- 
age system downstream; suffers from siltation and/ 
or blockage; is structurally unsound; or has diffi- 
cult or unsafe access. Since the rationalization and 
rehabilitation of storm-sewage overflows should 
only be considered as part of a more general 
drainage area study, a strategy for rationalization is 
presented which identifies objectives for effective 
design and operation. It discusses, in particular, 
how chambers may be proportioned to give effec- 
tive separation of visible pollutants. By combining 
field data with the results of model tests, a compar- 
ison of the performance of the main recommended 
types of overflow structure was made. Mainte- 
nance and safety measures include: proper venting; 
correct throttle design; prevention of solids accu- 
mulation on the floor; and safe adequate access 
points. (Author’s abstract) 

W91-01268 


CHLORINATED SOLVENTS IN UK 
AQUIFERS. 

Waterloo Univ. (Ontario). Inst. for Ground Water 
Research. 

M. O. Rivett, D. N. Lerner, and J. W. Lloyd. 
Journal of the Institution of Water and Environ- 
mental Management JIWMEZ, Vol. 4, No. 3, p 
242-250, June 1990. 5 fig, 4 tab, 45 ref. 


Descriptors: *Chlorinated hydrocarbons, *Eng- 
land, *Groundwater pollution, *Path of pollutants, 
*Solvents, *Water pollution sources, Aquifer char- 
acteristics, Groundwater data, Monitoring, Water 
quality. 


Background data on chlorinated solvents and all 
published data on chlorinated solvents in United 
Kingdom groundwater was reviewed. New data 
from an aquifer-wide survey of the organic water 
quality of the Birmingham aquifer (carried out by 
the University of Birmin and the Water Re- 
search Centre (WRC)) show that contamination by 
chlorinated solvents is extensive and is greater than 
that observed in previously published United King- 
dom studies. Trichloroethylene contamination is 
particularly apparent in the Birmingham aquifer, 
with 40% of the boreholes sampled containing 
waters above the new UK limit for this contami- 
nant. Fortunately the Birmingham aquifer is not 
used for public supply. Land use and hydrogeolo- 
gical factors are shown to influence the contamina- 
tion observed in particular boreholes. The difficul- 
ties associated with locating contaminated zones in 
aquifers, due to the immiscible flow of chlorinated 
solvents make it difficult to locate the actual 
source and hence to remove it. Development in the 
understanding of how solvents move in the subsur- 
face, better field methods to observe aquifer con- 
tamination, and computer models to predict with 
greater accuracy the movement of solvents are all 
required to observe and remediate aquifer contami- 
nation by chlorinated solvents. (Author’s abstract) 
W91-01271 


APPRAISAL OF THE POTENTIAL HEALTH 
IMPACTS OF SEWAGE DISPOSAL TO UK 
COASTAL WATERS. 

Saint David’s Univ. Coll., Lampeter (Wales). 
Centre for Research into Environment and Health. 
F. Jones, D. Kay, R. Stanwell-Smith, and M. 
Wyer. 

Journal of the Institution of Water and Environ- 
mental Management JIWMEZ, Vol. 4, No. 3, p 
295-303, June 1990. 1 tab, 69 ref. 


Descriptors: *Coastal waters, *Hazard assessment, 
*Marine pollution, *Population exposure, *Public 
health, *Risk assessment, *United Kingdom, 
*Wastewater pollution, *Water pollution sources, 
*Water quality standards, Disinfection, Epidemiol- 
ogy, Wastewater disposal 


The discharge of sewage to the unique United 
Kingdom (UK) coastal environment has been a 
traditional and cost-effective means of treatment 
for many decades. This disposal option is increas- 
ingly questioned by professionals with public- 
health responsibilities as well as by environmental 
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pressure groups. There are limited firm data on the 
epidemiological significance of existing disposal 
practices: the established prospective methods, de- 
veloped by north American workers in this area, 
have not provided a scientifically-robust, epidemi- 
ological, research protocol. This leaves a scientific 
vacuum for those with operational and policy re- 
sponsibilities in this important and sensitive area of 
water resource management. Primary treatment of 
effluents is essential at all discharges to coastal 
waters. However, this will not guarantee compli- 
ance with European Community (EC) Directive 
standards and does not ensure the absence of epide- 
miological risk. Complementary treatment options, 
such as ultraviolet and ozone disinfection should 
be evaluated. (Author’s abstract) 

W91-01278 


INTERACTION OF CARBON TETRACHLO- 
RIDE WITH BETA-NAPHTHOFLAVONE-ME- 
DIATED CYTOCHROME P450 INDUCTION IN 
WINTER FLOUNDER (PSEUDOPLEURON- 
ECTES AMERICANUS). 

Louisiana State Univ., Baton Rouge. School of 
Veterinary Medicine. 

For primary bibliographic entry see Field 5C. 
W91-01279 


INDUCTION OF PEROXISOME PROLIFERA- 
TION IN RAINBOW TROUT EXPOSED TO CI- 
PROFIBRATE. 

Massachusetts Univ., Amherst. School of Public 
Health. 

For primary bibliographic entry see Field 5C. 
W91-01280 


ACID DEPOSITION IN CENTRAL JAPAN. 
Iowa Univ., Iowa City. Dept. of Chemical and 
Biochemical Engineering. 

Y. S. Chang, B. S. Ravishanker, G. R. Carmichael, 
H. Kurita, and H. Ueda. 

Atmospheric Environment ATENBP, Vol. 24A, 
No. 8, p 2035-2049, August 1990. 10 fig, 3 tab, 17 
ref. EPRI Contract RP 1630-49. 


Descriptors: *Acid rain, *Japan, *Path of pollut- 
ants, *Water pollution sources, Air pollution, 
Model studies, Nitrates, Nitrites, Simulation analy- 
sis, Sulfates. 


Previous studies on the long-range transport of 
pollutants in central Japan have focused on the 
production and transport of photochemical oxi- 
dants. Highly polluted air is found in the central 
mountainous areas late in the afternoon on clear 
summer days, resulting from the transport of pol- 
lutants from the Tokyo Metropolitan area. The 
impact of this long-range transport (LRT) on acid 
deposition at these inland regions is evaluated by 
simulating a series of hypothetical storms under 
LRT conditions using the STEM II model. Nitrate 
and SO4 concentrations in the rainwater in excess 
of 100 micromolar are predicted, indicating that 
the total wet deposition of NO3 exceeds that of 
SO4 by a factor of 2. The wet deposition during 
evening storms is nearly 100% higher than that 
during afternoon storms. Simulations with 50% 
reductions in NOx and SOx emissions decrease the 
wet deposition of NO3 and SO4 by 40% and 15%. 
(Author’s abstract) 
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TRENDS OF AIR QUALITY AND ATMOS- 
PHERIC DEPOSITION IN TOKYO. 

Tokyo Metropolitan Research Inst. for Environ- 
mental Protection (Japan). 

T. Komeiji, K. Aoki, I. Koyama, and T. Okita. 
Atmospheric Environment ATENBP, Vol. 24A, 
“3 8, p 2099-2103, August 1990. 12 fig, 1 tab, 6 
ref. 


Descriptors: *Acid rain, *Air pollution, *Japan, 
*Path of pollutants, *Tokyo, *Water pollution 
sources, Nitrates, Nitrogen compounds, Sulfates, 
Sulfur dioxide. 


In the late 1960s and early 1970s the levels of SO2 
and SO4 airborne particulate matter and its ele- 
mental compositions were high in Tokyo. Howev- 


er, in the 1970s their levels rapidly declined be- 
cause of emission controls and fuel and material 
switching. Although the usage of heavy oil of high 
sulfur content temporarily increases SO2 concen- 
tration, the introduction of desulfurization process- 
es for heavy oil reduced the SO2 concentration 
drastically. Concurrently, SO4(2-) concentrations 
in rain water also rapidly declined. On the other 
hand, despite significant emission control of NOx, 
from stationary and mobile sources, NOx and con- 
sequent NO3(-) levels in air and precipitation have 
not reduced. This is due to the increased number of 
automobiles, particularly of diesel powered trucks. 
Recently, this decline has slowed down. The 
number of days in which Mt. Fuji is visible from 
Tokyo have increased in coincidence with the 
decrease of particulate matter concentrations. A 
decrease in the deposition of SO4 and other species 
also reflects the decline of air pollution. However, 
the atmospheric concentration and deposition of 
oxides of nitrogen have not decreased because of 
the increase in the number of automobiles. It is also 
recognized that the alteration of structures in the 
city changes air quality. (Lantz-PTT) 

W91-01284 


ANALYSIS OF RADM GAS CONCENTRATION 
PREDICTIONS USING OSCAR AND NEROS 
MONITORING DATA. 

State Univ. of New York at Albany. Atmospheric 
Sciences Research Center. 

P. Middleton, and J. S. Chang. 

Atmospheric Environment ATENBP, Vol. 24A, 
No. 8, p 2113-2125, August 1990. 2 fig, 3 tab, 30 
ref. EPA Contract 68D80016. 


Descriptors: *Acid rain, *Data interpretation, 
*Model studies, *Path of pollutants, *Regional 
Acid Deposition Model, Data acquisition, Nitro- 
gen compounds, Northeast Regional Oxidant 
Study, Oxidation and Scavenging Characteristics, 
Ozone, Sulfur dioxide. 


The ability of the Regional Acid Deposition Model 
(RADM) to produce realistic atmospheric trace 
gas concentration patterns for a variety of atmos- 
pheric conditions is explored by comparing model 
results with surface monitoring data. Two frontal 
storm system episodes, monitored in 1981 as part of 
the Oxidation and Scavenging Characteristics of 
April Rains (OSCAR) experiment, and one rela- 
tively dry high pressure-system case from the 1979 
Northeast Regional Oxidant Study (NEROS) were 
studied. The temporal and spatial variations of 
SO2, O3 and N species monitored at selected loca- 
tions throughout the US and Canada were com- 
pared to the corresponding RADM grid-average 
predictions. Spatial distributions of SO2 and O3 
daytime (10a-4p) and night-time (10p-4a) RADM 
concentration averages were compared to the ob- 
servational averages to confirm that the model and 
data concentration patterns agreed over the 
domain. Predictions and observations showed simi- 
lar patterns of high and low concentrations 
throughout the region for all three of the events 
for the daytime comparisons; the lower night-time 
agreement improved when night-time stability ad- 
justments were applied to the model predictions. 
Summarizing over all of the individual grid-point, 
day-total comparisons for all three events, it was 
found that, for O03, all of the pairs were in agree- 
ment to better than a factor of two, and 50% of 
them were in agreement to a factor of 1.1 or better. 
For SO2, 88% of the pairs were in agreement to 
better than a factor of two and 25% of the pairs 
were in agreement to a factor of 1.1 or better. 
Predicted N species concentrations in the 1-4 and 
5-7 ppm ranges for two OSCAR cases were com- 
parable to the levels measured at a rural Indiana 
site during the OSCAR 1 and the OSCAR 4 
events. Predictions of NEROS NO in the 3-11 ppb 
range were comparable with the concentrations 
measured at a rural Pennsylvania site for a summer 
1986 case meteorologically similar to the 1979 
NEROS I event. In general, higher agreement is 
associated with well mixed conditions in areas 
where local characteristics of the observational site 
more closely resemble the grid-average character- 
istics. (Lantz-PTT) 
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ACID RAIN MODEL DEVELOPMENT CON- 
SIDERING ALTITUDINAL PRECIPITATION 
RATE. 

Korea Advanced Inst. of Science and Technology, 
Seoul (Republic of Korea). Dept. of Civil Engi- 
neering. 

J. K. Koo, S. O. Ko, and M. S. Hong. 

Atmospheric Environment ATENBP, Vol. 24A, 
No. 8, p 2133-2139, August 1990. 8 fig, 3 tab, 15 
ref. 


Descriptors: *Acid rain, *Mathematical models, 
*Model studies, *Path of pollutants, Aerosols, Air 
pollution, Cloud physics, Physicochemical proper- 
ties, Simulation analysis. 


A one dimensional Eulerian model is developed to 
investigate the effect of physico-chemical param- 
eters on the acidification processes of raindrops. 
The model is structured to treat the complex 
cloud’s microphysical processes in a highly para- 
meterized fashion. For a 1 h rain event simulation, 
gas depletion ratios range from 35 to 60% for 
HNO3, 40 to 70% for NH3, and 25 to 30% for 
SO2. Also, a formula is proposed to predict the 
rain acidity on the ground using known values of 
gaseous SO2 concentration, the height of the rain 
growth zone, and precipitation rate. The model 
can be extended to incorporate the cloud micro- 
physical processes in a more sophisticated manner 
and, in the future, be extended to include aerosol 
capturing mechanisms. (Lantz-PTT) 
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SEMI-EMPIRICAL APPROACH TO ESTI- 
MATE VERTICAL TRANSPORT BY NONPRE- 
CIPITATING CONVECTIVE CLOUDS ON A 
REGIONAL SCALE, 

Research Triangle Inst., Research Triangle Park, 
NC 


F. M. Vukovich, and J. K. S. Ching. 

Atmospheric Environment ATENBP, Vol. 24A, 
No. 8, p 2153-2168, August 1990. 13 fig, 1 tab, 29 
ref. EPA Contract 68-02-4059. 


Descriptors: *Acid rain, *Cloud physics, *Convec- 
tive clouds, *Mathematical analysis, *Path of pol- 
lutants, *Vertical transport, Clouds, Cumulus 
clouds, Dewpoint, Fluctuations, Sensitivity analy- 
sis, Temperature. 


A semi-empirical approach was used to estimate 
the vertical flux of mass of water and pollutants 
between the boundary layer and the cloud layer in 
an ensemble of nonprecipitating cumulus clouds. 
This CUVENT model determines the existence of 
the cloud ensemble, estimates the cloud amount at 
cloud base, and establishes the vertical distribution 
of the convective cloud amount attributed to a 
cloud population, having a continuous spectrum of 
cloud depth, using standard meteorological data. 
The mass flux is then estimated for the ensemble or 
for a processor cloud, a single cloud which on the 
average can be used to represent the ensemble 
using a modified version of the cloud model. Sensi- 
tivity analysis of CUVENT examined the behavior 
of the model as the vertical distribution of temper- 
ature and dewpoint changed from one atmospheric 
state to another. For the initial study, the tempera- 
ture profile was held constant, and the dew profile 
varied. In a moist dewpoint profile, there was a 
small dewpoint depression, on the average, above 
the top of the boundary layer. In another case, a 
relatively dry dewpoint profile was used. In all 
cases, the cloud amount at cloud base was set equal 
to 1.0. Having cloud amounts < 1.0 will effect the 
quantitative results more than the qualitative re- 
sults. In the next analysis, the dewpoint profile was 
held constant, but the temperature profile above 
cloud base and in the cloud layer varied. In the 
first case, the temperature decreased with height 
through the cloud layer. In the second case, an 
isothermal layer existed in the cloud layer. In the 
case where the temperature decreased with height 
through the cioud layer, the cloud thickness is 
approximately 1500 m and the maximum vertical 
velocity is near cloud base and is 53 cm/sec. 
(Lantz-PTT) 
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CHEMISTRY OF DEWS AND FROSTS IN IN- 
DIANAPOLIS, INDIANA. 

— Univ., Indianapolis, IN. Holcomb Research 
nst. 

J. R. Foster, R. A. Pribush, and B. H. Carter. 
Atmospheric Environment ATENBP, Vol. 24A, 
No. 8, p 2229-2236, August 1990. 3 fig, 4 tab, 32 
ref. Air Force Office of Scientific Research Grant 
AFOSR-85-0223. 


Descriptors: *Acid rain, *Chemical analysis, 
*Dew, *Frost, *Indianapolis, *Path of pollutants, 
Acidification, Air pollution, Calcium, Carbon di- 
oxide, Hydrogen ion concentration, Magnesium, 
Nitrogen dioxide, Pollutant identification, Potassi- 
um, Sodium, Sulfur dioxide. 


Dews and frosts forming on chemically Teflon 
surfaces were sampled for pH and ion concentra- 
tions during a 13 month period in urban Indianapo- 
lis, Indiana. It was predicted that dews forming in 
this polluted atmosphere would be acidic due to 
absorption of SO2, NO2 and CO2, but that frost 
pH would be neutral due to the lack of gas absorp- 
tion. However, measured pH ranged from 6.0 to 
7.2, and dew and frost pH were not significantly 
different. Anion and cation concentrations did not 
differ between dews and frosts, implying similar 
mechanisms and rates for scavenging of atmos- 
heric chemicals. Sulfite and nitrite were present 
in many samples, indicating SO2 and NO2 absorp- 
tion by both dews and frosts. The presence of ions 
(K, Ca, Mg, Na) lacking gaseous sources suggested 
that sedimentation of aerosols, primarily carbon- 
ates and salts, from surrounding agricultural lands 
occurred into dews and frosts as they formed. 
Carbonate deposition may have been responsible 
for near-neutral dew and frost pH. Dews sampled 
from sugar maple leaves were depleted of ammoni- 
um and enriched in other ions, but did not differ 
substantially in pH, compared to dews simulta- 
neously sampled from Teflon. Temporal (over- 
night) sampling of dews on Teflon showed that 
dew chemistry changed substantially during the 
course of the night. (Author’s abstract) 
W91-01288 


HAILSTONES AS CLOUD WATER COMPOSI- 
TION PROBES: AN INITIAL ASSESSMENT. 
Washington State Univ., Pullman. Lab. for Atmos- 
pheric Research. 

For primary bibliographic entry see Field 2K. 
W91-01289 


ACID RAIN AND PHOTOCHEMICAL OXI- 

DANTS CONTROL POLICIES IN THE EURO- 

PEAN COMMUNITY: A DECISION ANALYSIS 

FRAMEWORK. 

Environmental "Resources Ltd., London (Eng- 
id 


). 
For primary bibliographic entry see Field 5G. 
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DEVICE FOR IN SITU DETERMINATION OF 
GEOCHEMICAL TRANSPORT PARAMETERS. 
1, RETARDATION. 

Waterloo Univ. (Ontario). Dept. of Earth Sciences. 
R. W. Gillham, M. J. L. Robin, and C. J. Ptacek. 
Ground Water GRWAAP, Vol. 28, No. 5, p 666- 
672, September/October 1990. 4 fig, 1 tab, 12 ref. 


Descriptors: *Data acquisition, *Geochemistry, 

*Groundwater pollution, *In situ tests, *Path of 
llutants, *Tracers, Aquifers, Augers, Measuring 

instruments, Organic compounds, Strontium. 


The retardation factor for dissolved chemicals in 
groundwater is an important parameter in predict- 
ing the rate of migration of contaminants and in 
the design of remediation schemes for contaminat- 
ed aquifers. Conventional methods for evaluating 
retardation factors include laboratory batch and 
column tests, and in the case of nonpolar organic 
contaminants, correlations with the organic carbon 
content of the aquifer material. In these procedures 
it is difficult to insure the geochemical integrity of 
the sediment material and the solutions used in the 
tests, leading to uncertainties concerning the appli- 
cability of the results. Alternatively, large-scale 
tracer tests can be conducted; however, because of 
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the time and cost requirements, these procedures 
have generally been limited to research applica- 
tions. A description is provided of an in situ 
column procedure for measuring retardation fac- 
tors. This column is installed in advance of the 
cutting head of hollow-stem augers, minimizing the 
geochemical disturbance of the sediment. The sedi- 
ment within the column is exposed only to natural 
ground water from the immediate vicinity of the 
test device. By maintaining geochemical integrity, 
the method has considerable advantages over labo- 
ratory procedures, while being substantially less 
costly than conventional field tracer tests. Two 
tests were conducted with the device in which 
retardation factors for strontium and for five halo- 
genated organic compounds were found to be in 
good agreement with results obtained by conven- 
tional methods. (Author’s abstract) 
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LOGNORMAL DISTRIBUTION OF RADON 
CONCENTRATION IN GROUND WATER. 
Ecole hes mee oy Montreal (Quebec). 

L. Zikovsky, and B. Chah. 

Ground Water GRWAAP, Vol. 28, No. 5, p 673- 
676, September/October 1990. 1 fig, 1 tab, 17 ref. 


Descriptors: *Data interpretation, *Distribution, 
*Groundwater pollution, *Path of pollutants, 
*Radon, Mathematical studies, Statistical analysis, 
Statistical methods, Uranium. 


Data on the concentration of radon in groundwat- 
er were compiled from the literature. From this 
compilation the means, medians, modes, standard 
deviations, coefficients of skewness and histograms 
have been calculated. The histograms were com- 
pared with the normal and lognormal distribution 
functions using chi-square test values for goodness 
of fit. Based on this, the concentrations were found 
to be lognormally distributed in all cases studied 
but one. The measured medians and modes were 
compared with their theoretical counterparts as- 
suming either normality or lognormality; lognor- 
mality was found once more. The comparisons of 
chi-square test values, the differences between the 
measured medians and means or geometrical 
means, and the differences between measured 
modes and means or geometrical modes show that 
the concentration of radon in groundwater is log- 
normally distributed. In such cases, reporting 
arithmetic means may create a false impression 
about exposure levels due to radon. A median or 
mode as a measure of central tendency would be 
more appropriate. The lognormality appears to be 
a consequence of heterogeneous distribution of 
uranium in soils and rocks. (Lantz-PTT) 
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USE OF TREE-RING CHEMISTRY TO DOCU- 
MENT HISTORICAL GROUND-WATER CON- 
TAMINATION EVENTS. 

Geological Survey, Columbia, SC. Water Re- 
sources Div. 

D. A. Vroblesky, and T. M. Yanosky. 

Ground Water GRWAAP, Vol. 28, No. 5, p 677- 
684, September/October 1990. 9 fig, 27 ref. 


Descriptors: *Chemical analysis, *Data acquisition, 
*Dendrochronology, *Groundwater pollution, 
*History, *Path of pollutants, *Tree rings, Chlor- 
ides, Chlorine, Groundwater movement, Iron, 
Landfills, Yellow poplar. 


The annual growth rings of tulip trees (Lirioden- 
dron bpm peo L.) appear to preserve a chemical 
record of groundwater contamination at a landfill 
in Maryland. Zones of elevated iron and chlorine 
concentrations in growth rings from trees immedi- 
ately downgradient from the landfill are closely 
correlated temporally with activities in the landfill 
expected to generate iron and chloride contamina- 
tion in groundwater. Successively later iron 

in trees increasingly distant from the landfill along 
the general direction of groundwater flow imply 
movement of iron contaminated groundwater 
away from the landfill. The historical velocity of 
iron movement (2 to 9m/yr) and chloride move- 
ment (at least 40 m/yr) in groundwater at the site 
was estimated from element concentration trends 
of trees at successive distances from the landfill. 
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The tree ring derived chloride transport velocity 
approximates the known groundwater velocity 
(30-80 m/yr). A minimum horizontal hydraulic 
conductivity (0.01 to 0.02 cm/s) calculated from 
chloride velocity agrees well with values derived 
from aquifer tests (about 0.07 cm/s) and from 
groundwater modeling results (0.009 to 0.04 cm/s). 
(Author’s abstract) 
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INFILTRATION OF IMMISCIBLE CONTAMI- 
NANTS IN THE UNSATURATED ZONE. 
Louisiana State Univ., Baton Rouge. Dept. of 
Chemical Engineering. 

D. D. Reible, T. H. Illangasekare, D. V. Doshi, 
and M. E. Malhiet. 

Ground Water GRWAAP, Vol. 28, No. 5, p 685- 
692, September/October 1990. 6 fig, 1 tab, 15 ref. 


Descriptors: *Aeration zone, *Immiscibility, *Infil- 
tration, *Model studies, *Path of pollutants, *Soil 
water, *Unsaturated zone, Groundwater pollution, 
Permeability, Vadose zone. 


The presence of a nonaqueous liquid phase in the 
subsurface often controls the rate and magnitude of 
groundwater contamination. In addition, remedi- 
ation efforts that do not directly address the nona- 
queous phase material are unlikely to provide cost- 
effective or timely solutions to undwater con- 
tamination risk. Practical modeling tools that de- 
scribe the fate and transport of a ——— contami- 
nant phase are described. Simple sharp front 
models that parameterize the capillary pressure 
and relative permeability relationships into effec- 
tive coefficients can describe the main features of 
the unsaturated zone infiltration behavior of nona- 
= ueous phase liquids. Experiments have indicated 

t infiltration of an immiscible organic phase into 
an initially residually water saturated vadose zone 
can be predicted using only the spill volume and 
area, the intrinsic permeability of the medium, the 
residual and irreducible residual of the infiltrating 
liquid in the medium, and the capillary rise height 
of the infiltrating liquid in the medium. The ulti- 
mate depth of infiltration can be estimated from 
only the initial volume and area of the spill and the 
residual chemical saturation in the soil. This simple 
modeling approach should be applicable to vadose 
zone infiltration of any nonaqueous phase that does 
not disrupt the properties of the soil medium. 
Volatile chemical infiltration also can be described, 
but the model is only applicable until vaporization 
results in a significant loss of mass. In practice, the 
approach is limited to essentially homogeneous, 
sandy soils in that fingering in and around hetero- 
geneities, chemical-media interactions (such as 
electrical interactions with clays) are not consid- 
ered, and sharply defined capillary pressure versus 
saturation behavior is assumed. (Lantz-PTT) 
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FIELD EVALUATION OF IN-SITU BIODE- 
GRADATION OF CHLORINATED ETHENES: 
PART 2, RESULTS OF BIOSTIMULATION 
AND _ BIOTRANSFORMATION  EXPERI- 


Stanford Univ., CA. Dept. of Civil Engineering. 
For primary bibliographic entry see Field 5G. 
W91-01299 


PH AND REDOX BUFFERING MECHANISMS 
IN A GLACIAL DRIFT AQUIFER CONTAMI- 
NATED BY LANDFILL LEACHATE 

Western Michigan Univ., Kalamazoo. Center for 
Water Research. 

A. E. Kehew, and R. N. Passero. 

Ground Water GRWAAP, Vol. 28, No. 5, p 728- 
737, September/October 1990. 9 fig, 4 tab, 21 ref. 


Descriptors: *Fate of pollutants, *Geochemistry, 
*Glacial aquifers, *Groundwater pollution, *Hy- 
drogen ion concentration, *Landfills, *Oxidation- 
reduction potential, *Path of pollutants, *Water 
pollution sources, Anions, Bicarbonates, Calcium, 
Chemical interactions, Chemical precipitation, 
Chemical reactions, Iron, Magnesium, Siderite, 
Solubility, Sulfides. 
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Group 5B—Sources Of Pollution 


The KL Landfill in Kalamazoo County, Michigan 
was closed in June 1979 because of groundwater 
contamination. Study of water analyses from a 
monitoring well network has provided insight into 
a variety of pH and redox buffering reactions 
within the contaminated plume. The reactions in- 
volved in pH and redox buffering are important in 
controlling the concentrations of many major and 
minor chemical species in the KL Landfill con- 
taminant plume. Acid leachate causes carbonate 
material dissolution which, in turn, buffers the pH 
in the glacial drift aquifer at or near neutral back- 
ground levels. Increases in calcium, magnesium, 
and bicarbonate concentrations result from these 
buffering reactions, thereby increasing the satura- 
tion indices of carbonate minerals in groundwater. 
Supersaturation of carbonate minerals persists pos- 
sibly because precipitation is retarded kinetically 
and/or inhibited by complexation of cations with 
organic ligands in solution or blockage of nuclea- 
tion sites on mineral surfaces. Determination of 
saturation indices based on uncorrected titration 
alkalinities may overestimate carbonate mineral 
saturation levels because the resulting bicarbonate 
concentrations erroneously include organic acid 
anions. Redox reactions in the contaminant plume 
include oxidation of dissolved organic compounds 
coupled with reduction of oxidized compounds in 
dissolved or solid phases. Specific reactions in- 
clude the reduction of iron and manganese con- 
tained in oxyhydroxide solid phases. Dissolved 
iron concentrations as high as 50 mg/L are attrib- 
uted to this reaction. Siderite precipitation pro- 
vides a possible solubility control for iron concen- 
trations in the plume when the saturation index 
reaches a value of approximately 2.0. It is also 
possible that dissolved iron persists above satura- 
tion levels with respect to carbonate and sulfide 
Ihases because of complexation with organic acid 
ligands. Sulfide mineral precipitation may maintain 
sulfide concentrations in the plume at very low 
levels. (Lantz-PTT) 
W91-01300 


TRIAZINE AND CHLOROACETAMIDE HER- 
BICIDES IN SYDENHAM RIVER WATER AND 
MUNICIPAL DRINKING WATER, DRESDEN, 
ONTARIO, CANADA, 1981-1987. 

Ontario Ministry of Agriculture and Food, 
Guelph. Agricultural Lab. Services Branch. 

R. Frank, B. S. Clegg, C. Sherman, and N. D. 
Chapman. 

Archives of Environmental Contamination and 
Toxicology AECTCV, Vol. 19, No. 3, p 319-324, 
May/June 1990. 1 fig, 4 tab, 14 ref. 


Descriptors: *Atrazine, *Canada, *Drinking water, 
*Herbicides, *Triazines, *Water pollution sources, 
*Water treatment, Alachlor, Charcoal, Chlorina- 
tion, Cyanazine, Metolachlor, Metribuzin, Ontario, 
Pollutant identification, Water pollution. 


Herbicide residues were measured in the Syden- 
ham River to determine if these residues were still 
present in subsequent drinking-water supplies fol- 
lowing chlorination. Samples of raw river water 
from the Sydenham River, Ontario were collected 
30 to 50 times per year between 1981 and 1987 
along with paired samples of drinking water from 
the town of Dresden, Ontario, Canada. Atrazine 
and its metabolite, diethyl atrazine, were found in 
89 to 100% of the raw water over the seven year 
period. Alachlor was found only in 1982, 1984 and 
1985 when 2 to 17% of raw waters were contami- 
nated. Cancellation of the registration to use alach- 
lor at the end of 1985 resulted in no residues being 
found in 1986 and 1987. Cyanazine was found in 3 
to 29% (1982-87), metolachlor in 19-27% (1984-87) 
and metribuzin in 2-7% (1982-86) of raw river 
water. Comparison of those residues in raw water 
with those in drinking water revealed that chlorin- 
ation of river water had no effect in reducing 
herbicide concentrations. During 1985 the addition 
of up to 50 mg/L of powdered charcoal to raw 
water reduced residues to near to below detection 
limits for s-triazine and chloracetamide herbicides. 
However, in 1986, with a reduced rate of 20 mg/L 
of charcoal herbicide residues were only slightly 
reduced and in 1987 with only 5 mg/L no reduc- 
tions occurred. (Author’s abstract) 
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PHOTOCHEMISTRY OF HALOGENATED 
BENZINE DERIVATIVES. X1. EFFECTS OF 
SODIUM CHLORIDE ON THE AQUATIC 
PHOTODEGRADATION OF BROMOXYNIL 
(3,5-DIBROMO-4-HYDROXYBENZONITRILE) 
HERBICIDE. 

Manitoba Univ., Winnipeg. Dept. of Soil Science. 
J. Kochany, G. G. Choudhry, and G. R. B. 
Webster. 

Archives of Environmental Contamination and 
Toxicology AECTCV, Vol. 19, No. 3, p 325-331, 
May/June 1990. 5 fig, 1 tab, 21 ref. 


Descriptors: *Benzenes, *Fate of pollutants, *Hal- 
ogenated pesticides, *Herbicides, *Path of pollut- 
ants, *Photodegradation, *Photolysis, *Sodium 
chloride, Bromoxynil, Photochemistry, Water 
chemistry, Water pollution. 


Aqueous solution phase photochemistry of the her- 
bicide bromoxynil (3,5-dibromo-4-hydroxybenzoni- 
trile) in the presence of various concentrations of 
sodium chloride was extensively investigated with 
ultraviolet radiation near 313 nm. In the presence 
of 0.0005 to 0.025 moles NaCl, the quantum yields 
for the phototransformation of the herbicide bro- 
moxynil amounted to 0.045 +/-0.005 to 0.017 +/- 
0.007 vs. 0.052 +/-0.004 in the absence of sodium 
chloride. These quantum yield data for the photol- 
ysis of the herbicide bromoxynil followed the 
Stern-Volmer equation. The photolysis of the 
0.0000078 molar aqueous solution of the herbicide 
bromoxynil in the presence of sodium chloride 
gave rise to the formation of 3-bromo-4-hydroxy- 
benzonitril, 3-bromo-5-chloro-4-hydroxybenzoni- 
tril, 3-chloro-4-hydroxybenzonitril, and 4-hydroxy- 
benzonitril. The products 3-bromo-5-chloro-4-hy- 
droxybenzonitril and 3-chloro-4-hydroxybenzoni- 
tril were formed via the photoincorporation of 
chloride ions into bromoxynil and into the primary 
photoproduct 3-bromo-4-hydroxybenzonitril. In 
the case of this photoreaction, the percentages of 
maximum concentrations of the following photo- 
products were obtained after exposures to UV 
light: 3-bromo-5-chloro-4-hydroxybenzonitril at 
10.5 minutes; 3-bromo-4-hydroxybenzonitril at 20.0 
minutes; 3-chloro-4-hydroxybenzonitril at 30.0 
minutes; and 4-hydroxybenzonitril at 44.0 minutes. 
90% disappearance of the starting material was 
with 44-minute photolysis. The formation of 4- 
hydroxybenzonitril decreased with the rise in con- 
centration of NaCl. When a mixture of aqueous 
solutions of 3.0 ml bromoxynil plus 0.5 ml NaCl 
was exposed to UV light for up to 3 hours, the 
photoproduct 4-hydroxybenzonitril could not be 
observed; however, other products, namely, phen- 
ols 3-bromo-4-hydroxybenzonitril, 3-bromo-5- 
chloro-4-hydroxybenzonitril, and 3-chloro-4-hy- 
droxybenzonitril were produced. (Mertz-PTT) 
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EFFECTS OF SALINITY, TEMPERATURE, 
AND CADMIUM ON CADMIUM-BINDING 
PROTEIN IN THE GRASS SHRIMP, PALAE- 
MONETES PUGIO. 

Texas Univ. Health Science Center at Houston. 
School of Public Health. 

C. L. Howard, and C. S. Hacker. 

Archives of Environmental Contamination and 
Toxicology AECTCV, Vol. 19, No. 3, p 341-347, 
May/June 1990. 4 fig, 2 tab, 31 ref. 


Descriptors: *Bioaccumulation, *Bioassay, *Bioin- 
dicators, *Cadmium, *Crustaceans, *Heavy metals, 
*Path of pollutants, *Salinity, *Shrimp, *Tempera- 
ture effects, *Toxicology, Grass shrimp, Synergis- 
tic effects, Toxicity, Water pollution, Water tem- 
perature. 


The combined effects of salinity, temperature, and 
cadmium on the accumulation of cadmium-binding 
protein were studied in the grass shrimp, Palae- 
monetes pugio. In 96-hour bioassays, shrimp were 
exposed either to zero or to one of three concen- 
trations of cadmium (0.50, 1.00, and 1.60 mg/L), 
under three different salinities (15, 25, and 35 parts 
per thousand) at two different temperatures (20 
and 30 C). Cadmium-binding protein concentra- 
tions were quantified in survivors from the 24 
exposure groups. Salinity and temperature did not 
affect survivorship unless the shrimp were also 
exposed to cadmium. P.pugio produced a 10,000- 


100 


dalton metallothionein-like cadmium-binding pro- 
tein when exposed to at least 0.1 mg Cd(2+)/L for 
96 hours. Accumulation of cadmium-binding pro- 
tein was elevated when either the level of cadmi- 
um or temperature was increased or salinity was 
decreased. Grass shrimp surviving the salinity-tem- 
perature-cadmium conditions associated with high- 
est mortality exhibited the highest levels of cadmi- 
um-binding protein. Thus, cadmium-binding pro- 
tein accumulation is not only related to cadmium 
exposure, but can be synergistically affected by 
environmental factors as well. When the biota are 
stressed to the point of synthesizing measurable 
levels of metal-binding proteins a toxic or poten- 
tially toxic condition exists. Therefore, cadmium- 
binding protein accumulation can be used to assess 
the effects of cadmium stress on a biological level. 
(Mertz-PTT) 

W91-01309 


INFLUENCE OF CADMIUM AND ZINC ON 
CADMIUM TURNOVER IN THE ZEBRAFISH, 
BRACHYDANIO RERIO. 

Uppsala Univ. (Sweden). Dept. of Zoology. 

For primary bibliographic entry see Field SC. 
W91-01310 


SELENIUM ACCUMULATION AND ELIMINA- 
TION IN MALLARDS. 

Patuxent Wildlife Research Center, Laurel, MD. 
G. H. Heinz, G. W. Pendleton, A. J. Krynitsky, 
and L. G. Gold. 

Archives of Environmental Contamination and 
Toxicology AECTCV, Vol. 19, No. 3, p 374-379, 
May/June 1990. 3 fig, 2 tab, 18 ref. San Joaquin 
Valley Drainage Program Intra-agency Agreement 
No. 6-AA-20-04170. 


Descriptors: *Bioaccumulation, *Ducks, *Seleni- 
um, *Toxicology, *Water pollution effects, Chron- 
ic toxicity, Mallards, Mortality, Tissues, Toxicity, 
Water pollution. 


Selenium accumulation and loss were measured in 
adult mallards (Anas platyrhynchos) fed seleno- 
methionine during two experiments. In Experiment 
1, both sexes were fed a diet containing 10 parts 
per million selenium for 6 weeks, followed by 6 
weeks on untreated feed. Concentrations of seleni- 
um were predicted to reach 95% of equilibrium 
faster in liver (7.8 days) than in muscle (81 days). 
The loss of selenium from liver and muscle of 
females showed half-times of 18.7 for liver and 30.1 
days for muscle. Males reached similar levels of 
selenium in liver and breast muscle as females and 
declined to similar levels once selenium treatment 
ended. In Experiment 2, females were fed increas- 
ing levels of selenium until some died. Survivors 
were switched to an untreated diet and selenium 
was measured in blood, liver, and breast muscle 
over 64 days. Half-times for loss of selenium from 
blood was 9.8 days and muscle was 23.9 days. 
Selenium initially decreased in liver by one-half in 
3.3 days, with subsequent half times of 3.9, 6.0, and 
45.1 days. (Mertz-PTT) 

W91-01314 


PREDICTING BIOACCUMULATION POTEN- 
A TEST 


TIAL: 
MODEL. 
Environmental Research Lab.-Narragansett, New- 
port, OR. Mark O. Hatfield Marine Science 
Center. 

S. P. Ferraro, H. Lee, R. J. Ozretich, and D. T. 
Specht. 

Archives of Environmental Contamination and 
Toxicology AECTCV, Vol. 19, No. 3, p 386-394, 
May/June 1990. 2 fig, 7 tab, 44 ref. 


OF A_ FUGACITY-BASED 


Descriptors: *Bioaccumulation, *Clams, *Fate of 
pollutants, *Fugacity, *Model studies, *Oregon, 
*Organic pollutants, *Path of pollutants, *Water 
pollution, Accumulation factor model, Mollusks. 


Clams (Macoma nasuta) from an unpolluted site in 
Yaquina Bay, Oregon were exposed in the labora- 
tory for 28 days to 6 field-contaminated sediments 
which varied widely in concentration of 10 organ- 
ic pollutants. Mean accumulation factors (accumu- 





lation factors = concentration in tissue/lipid, %/ 
100 divided by concentration in sediment per total 
organic carbon, %/100) of 8 neutral organic com- 
pounds (DDE(p,p’),  2,2’,3,5’6-pentachlorobi- 
phenyl, 2,3’,4,4’,5-penta-chlorobiphenyl, Aroclor 
1254, pyrene, chrysene, benzo(a)pyrene, 
benzo(b,(k))fluoranthene) were homogeneous 
across treatments. Statistically significant differ- 
ences were detected between some treatment accu- 
mulation factors for DDD(p,p’) and 
benz(a)anthracene, and between some chemicals 
within treatments. Accumulation factors were less 
than 2 and less variable in highly polluted, organi- 
cally enriched sediments (total organic carbon >/ 
= 3.69 +/-0.044%), but sometimes exceeded 2 in 
clams exposed to surficial (0-2 cm deep) sediments 
with low pollutant concentration and low organic 
carbon content (</= 0.86 +/-0.037%). These 
results suggest that the accumulation factor model 
may provide reasonable estimates of bioaccumula- 
tion potential of hydrophobic neutral organic com- 
pounds in organically enriched, polluted sediments. 
(Author’s abstract) 

W91-01316 


ACID PRECIPITATION AND FOOD QUALITY: 
INHIBITION OF GROWTH AND SURVIVAL 
IN BLACK DUCKS AND MALLARDS BY DIE- 
TARY ALUMINUM, CALCIUM, AND PHOS- 
PHORUS. 

Patuxent Wildlife Research Center, Laurel, MD. 
For primary bibliographic entry see Field 5C. 
W91-01320 


EFFECT OF PH ON THE ACCUMULATION 
eee OF PENTACHLOROPHENOL IN 
Washington "State Univ., Pullman. Coll. of Phar- 


macy. 

G. R. Stehly, and W. L. Hayton. 

Archives of Environmental Contamination and 
Toxicology AECTCV, Vol. 19, No. 3, p 464-470, 
May/June 1990. 4 fig, 3 tab, 26 ref. National Insti- 
tutes of Health, United States Public Health Serv- 
ice grant ES 01995 and U.S. EPA grant R812818. 


Descriptors: *Acid rain effects, *Bioaccumulation, 
*Chlorinated hydrocarbons, *Fish physiology, 
a ion concentration, *Path of pollutants, 
*Pentachlorophenol, *Toxicity, *Water pollution 
effects, Carassius, Goldfish, Kinetics, Metabolism. 


The kinetics of accumulation of pentachlorophenol 
at various pH values were investigated to explore 
how pH-dependent accumulation might influence 
pentachlorophenol toxicity. Gold: (Carassius 
auratus) were exposed to 5 microgram pentachlor- 
ophenol/L in a static system buffered with 7.5 
micromoles bicine or N,N-bis(2-hydroxyethyl)-2- 
aminoethane sulfonic acid at pH 7.0, 8.0, or 9.0. 
The amount of pentachlorophenol in the fish, con- 
centration of pentachlorophenol in water, and the 
total amount of metabolites in the system were 
measured after exposure of fish from 1 to 96 hours. 
Equations for these variables based on a two com- 
partment pharmacokinetic model were fitted simul- 
taneously to the data using the model NONLIN, 
which uses an iterative nonlinear least squares 
technique. Uptake clearance, metabolic clearance, 
and apparent volume of distribution of pentachlor- 
ophenol decreased as pH increased. The decrease 
in pentachlorophenol accumulation with increased 
pH was not due solely to a pH-induced decrease in 
— In addition, the distribution of pentachloro- 
phenol within the fish was altered by changes in 
the external pH. The pH-associated changes in 
distribution may have altered access of pentachlor- 
ophenol to sites of metabolism, thereby altering the 
metabolic clearance. The pH-related changes in 
the pharmacokinetics of pentachlorophenol result- 
ed in a decrease in its bioconcentration factor with 
an increase in pH and account both for the de- 
creased capacity of the fish to accumulate pentach- 
lorophenol and for its reduced LCS50. (Author’s 
abstract) 
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POLYCHLORINATED BIPHENYLS IN HOU- 
SATONIC RIVER SEDIMENTS IN MASSA- 
CHUSETTS AND CONNECTICUT, USA: DE- 
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gente 
TRANSPORT. 
Connecticut ‘Agricultural Experiment Station, 
New Haven. 

C. R. Frink, B. L. Sawhney, K. P. Kupl, and C. G. 
Fredette. 

Environmental Auditor ENV AE8, Vol. 1, No. 2, p 
79-130, 1990. 12 fig, 36 tab, 33 ref, 3 append. 


DISTRIBUTION, AND 


Descriptors: *Massachusetts, *Path of pollutants, 
*Polychlorinated biphenyls, *River sediments, 
*Sediment contamination, Connecticut, Lake sedi- 
ments, Lakes, Pollution load, Rivers, Water pollu- 
tion. 


Polychlorinated biphenyls (PCBs) have accumulat- 
ed in the Housatonic River wherever sediments 
have accumulated. The concentration of PCBs in 
these sediments increased gradually with increas- 
ing distance upstream and then increased sharply 
in Woods Pond, the first impoundment below 
Pittsfield, Massachusetts. The distribution of PCBs 
within impoundments was found to be controlled 
by the distribution of fine-grained sediment. Calcu- 
lations of the mass of PCBs in the river sediment 
indicate that, of the estimated total of 22,200 
pounds, about 60% is in Massachusetts and nearly 
all of this amount is in sediment in Woods Pond. 
The remaining 40% of the total is in sediment in 
Connecticut: about 29% is in Lake Lillinonah, 
10% is in Lade Zoar, and small amounts are at 
other locations. An anaylsis of these estimates indi- 
cates that errors should be within +/-50%. Trans- 
port of PCBs by suspended sediment down the 
river into Connecticut is estimated to be at the rate 
of 250 to 500 pounds per year. The results suggest 
that removal or containment of sediment in Woods 
Pond would help to alleviate further transport of 
PCBs into Connecticut. (Author’s abstract) 
W91-01328 


EPILIMNETIC CARBON FLUX AND TURN- 

OVER OF DIFFERENT PARTICLE SIZE 

— IN OLIGO-MESOTROPHIC LAKE 
SWITZERLAND. 

Eidgenoessische Anstalt fuer Wasserversorgung, 

Abwasserreinigung und Gewaesserschultz, Due- 

bendorf (Switzerland). Inst. of Aquatic Sciences. 

J. Bloesch, and U. Uehlinger. 

Archiv fuer Hydrobiologie AHYBA4, Vol. 118, 

No. 4, p 403-419, June 1990. 6 fig, 4 tab, 44 ref. 


Descriptors: *Carbon cycle, *Epilimnion, *Eu- 
trophication, *Lake Lucerne, *Limnology, *Meso- 
trophic lakes, *Oligotrophic lakes, *Particulate 
matter, *Switzerland, *Water pollution effects, Ex- 
cretion, Food habits, Lake turnover, Organic 
carbon, Particle size, Primary production, Respira- 
tion, Seasonal variation. 


The carbon turnover in five different particle size 
classes (>/= 200 microm, 30-200 microm, 12-30 
microm, 3-12 microm, </= 3 microm) was inves- 
tigated in Lake Lucerne during 1984-1985. The 
smaller size fractions (</= 12 microm) were 
dominant in sestonic particulate organic carbon 
(POC) and primary production during summer 
stratification, whereas larger particles (>/= 30 
microm) were abundant during winter turnover. 
Settling POC consisted mainly of large particles 
deougliont the season. This pattern demonstrates 
the existence of biological particle transformation 
through a grazing (fecal pellet produc- 
tion), possibly supported by other biological and/ 
or physico-chemical processes. Specific net in- 
crease rates of POC did not show oer seasonal 
variation while scattering around zero. This is in- 
dicative of significant specific loss rates immediate- 
ly compensating high production rates. POC sedi- 
mentation rates amounted to 12-39% of total loss 
in the larger size classes, and ca 20% of the pri- 
mary production (193 g C ass/sq m/y) settled out 
of the epilimnion. Particulate C loss through wash- 
out did not significantly affect epilimnetic C turn- 
over. Respiration was the dominant loss rate (68- 
79% of total loss in the size classes </= 12 
microm). Grazing usually was not of great impor- 
tance, except for the period in May/June when 
Daphnia grazed on abundant nannoplankton. Ex- 
cretion was less than 7% of total loss in all size 
classes and did not contribute much to C turnover. 
It was concluded that epilimnetic C regeneration 
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(including respiration, grazing, and excretion) 
amounted to ca 80% of the primary production, 
which is in the same range as P regeneration. 
(Author’s abstract) 

W91-01335 


COMPARISON HISTORICAL AND 


OF 
RECENT DATA ON HYDROCHEMISTRY AND 
PHYTOPLANKTON IN THE RIJNLAND AREA 
(THE NETHERLANDS 


). 
Hoogheemraadschap van Rijnland, Leiden (Neth- 
erlands). 
S. P. Klapwijk. 
Hydrobiologia HYDRB8, Vol. 199, No. 2, p 87- 
100, July 24, 1990. 5 fig, 6 tab, 32 ref. 


Descriptors: *Acid rain effects, *Canals, *Eutro- 
phic lakes, *Eutrophication, *Phytoplankton, *The 
Netherlands, *Water chemistry, *Water pollution 
effects, Algal blooms, Biological oxygen demand, 
Chlorophyll a, Limiting nutrients, Nitrogen, Orth- 
ophosphates, Phosphorus, Transparency. 


In two canals and two lakes in the western part of 
the Netherlands a ar we mp was made between 
data on water chemistry hytoplankton from 
1941/1942 and recent data.  eiheneiae and to 
some extent — nitrogen have increased 
greatly, particularly in the Gouwe canal where 
Rhine water enters the area. The inorganic N/P 
mass ratio decreased in the last 45 years, indicating 
that the limiting nutrient has changed from phos- 
phate in 1941 to nitrogen in 1987. The average 
seston volume, measured by filtering 100 L water 
through a plankton net (50 microm), has doubled. 
Blooms of the blue-green alga Microcystis aerugin- 
osa occurred both historically and recently. The 
disappearance or reduction of several plankton 
species indicates the community has become im- 
poverished in the last decennia. There has been no 
change in the saprobic index. Chlorophyll-a and 
transparency for 1941 were estimated based on 
correlations between chlorophyll-a and biological 
oxygen demand (BOD) and between transparency 
and seston volume using the 1987 data. The aver- 
age chlorophyll-a concentration in the lakes has 
doubled or tripled in the last 45 years and the mean 
transparency in the Gouwe canal declined from 75 
to 50 cm. Submerged higher plants at some sites 
have disappeared in the last decode. Using these 
results, ecological objectives for combatting eu- 
trophication in canals and lakes and possibly the 
river Rhine can be developed. (Author’s abstract) 
W91-01352 


SEASONAL CHANGES IN THE DISSCLVED 
FREE AMINO ACID AND DOC CONCENTRA- 
TIONS IN A HYPERTROPHIC AFRICAN RES- 
ERVOIR AND ITS INFLOWING RIVERS. 
Council for Scientific and Industrial Research, Pre- 
toria (South Africa). Div. of Water Technology. 
For primary bibliographic entry see Field 2H. 
W91-01356 


DISTRIBUTION OF SHORT CHAIN CARBOX- 
YLIC ACIDS IN EUTROPHIC DRAINAGE 
CHANNELS, 


Sussex Univ., Brighton (England). Schoo! of Bio- 
logical Sciences. 

P. W. G. Doldorph, and J. D. Thomas 

Hydrobiologia HYDRB8, Vol. 199, No. 3, p 243- 
260, July 31, 1990. 12 fig, 4 tab, 62 ref. 


Descriptors: *Carboxylic acids, *Dissolved organ- 
ic matter, *Drainage canals, *England, *Eutroph- 
ication, Acetates, Butanoate, Dissolved oxygen, 
Diurnal variation, Hypolimnion, Propanoate, Sea- 
sonal variation, Sediments, Stratification. 


Although it is generally accepted that dissolved 
organic matter (DOM) plays a central role in the 
metabolism of freshwater systems, little is known 
about its chemical composition. Therefore, the 
short chain carboxylic acids which are one compo- 
nent of DOM were investigated. The concentra- 
tion of the C2-C5 carboxylic acids in the water 
column and sediment of shallow, eutrophic, drain- 
age channels (Lewes Brooks, UK) were measured 
by gas chromatography. The concentrations of 
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these acids were negatively correlated with dis- 
solved oxygen. The highest concentrations of ace- 
tate (up to 200 microM), propanoate (up to 38 
microM) and butanoate (up to 1.2 microM) were 
measured during the summer in the water above 
the sediment, which became hypoxic during this 
period. Both acetate and propanoate concentra- 
tions declined at night. High concentrations of the 
acids were also recorded in reedbeds, which were 
also hypoxic. Only acetate was detected in the 
sediment pore water (up to 168 microM). Its con- 
centration declined during the autumn and winter 
and with increasing depth within the sediment. 
The short chain carboxylic acid pool which accu- 
mulates in the hypolimnion and sediment of the 
drainage channels constitutes a potential source of 
energy for bacteria, algae, and invertebrates, par- 
ticularly during periods of mixing of the water 
column following prolonged stratification that may 
occur during autumnal turnover of lakes. (White- 
Reimer-PTT) 

W91-01359 


IMPLICATIONS OF AQUATIC ANIMAL 
HEALTH FOR HUMAN HEALTH. 

Harvard Medical School, Boston, MA. Dept. of 
Pathology 

For primary bibliographic entry see Field 5C. 
W91-01375 


RELATIONS BETWEEN ACID RAIN AND VE- 
SICULAR-ARBUSCULAR MYCORRHIZA. 
Utrecht Rijksuniversiteit (Netherlands). Dept. of 
Plant Ecology 

For primary bibliographic entry see Field 5C. 
W91-01410 


DRY DEPOSITION OF SULFUR: A 23-YEAR 
RECORD FOR THE HUBBARD BROOK 
FOREST ECOSYSTEM. 

New York Botanical Garden, Bronx, NY. Inst. of 
Ecosystem Studies. 

G. E. Likens, F. H. Bormann, L. O. Hedin, C. T. 
Driscoll, and J. S. Eaton. 

Tellus TELLAL, Vol. 42B, No. 4, p 319-329, 
September 1990. 5 fig, 49 ref. 


Descriptors: *Acid rain, *Chemistry of precipita- 
tion, *Dry deposition, *New Hampshire, *Sulfur, 
Experimental basins, Forest watersheds, Hubbard 
Brook, Mass-balance method, Precipitation, Re- 
gression analysis, Streams, Sulfur dioxide. 


Dry deposition of S was estimated for watershed- 
ecosystems of the Hubbard Brook Experimental 
Forest, New Hampshire, from 1964-65 through 
1986-87. Two approaches, a regression analysis of 
bulk precipitation inputs and stream outputs and a 
mass-balance method, gave similar average values 
for Watershed 6 (430 equivalents SO4(2-)/hectare/ 
year for regression analysis and 410 equivalents 
SO4(2-)/hectare/year for the mass-balance over 
the 23-year period). Dry deposition contributed 
about 37% of total S deposition, varying from 12% 
in 1964-65 to 61% in 1983-1984. Long-term data 
from replicated watershed-ecosystems showed that 
temporal variability in estimates of dry deposition 
was considerably greater than spatial (between wa- 
tersheds) variability. Therefore, when using the 
mass-balance method for estimating dry deposition, 
short-term estimates of S dry deposition may be 
influenced by hydrology and must be interpreted 
with caution. No long-term, linear trend in dry 
deposition of SO4(2-) was observed during the last 
23 years, despite a 40% reduction in wet deposi- 
tion of SO4(2-) and a similar decrease in emissions 
of SO2 in the northeastern U.S. These differences 
in deposition trends may be due to differences in 
source areas for wet and dry deposition and have 
policy implications relative to regulation of anthro- 
pogenic emissions. (Mertz-PTT) 

W91-01411 


MATHEMATICAL MODEL OF BACTERIAL 
CONTAMINATION OF THE MORLAIX ESTU- 
ARY (FRANCE). 

IFREMER, Paris (France). 

J. C. Salomon, and M. Pommepuy. 

Water Research WATRAG, Vol. 24, No. 8, p 983- 


994, August 1990. 10 fig, 13 ref. 


Descriptors: *Bacteria, *Escherichia coli, *Estu- 
aries, *France, *Model studies, *Morlaix Estuary, 
Salinity, *Path of pollutants, *Water pollution, 
Bacterial transport, Coliforms, Contamination, 
Mathematical studies, Shellfish, Water quality. 


The sanitary problem of the Morlaix estuary 
(France) motivated the development of a physical/ 
bacteriological mathematical model. The physical 
part of the model is based on well-known physical 
laws and, for testing and tuning purposes, only a 
few salinity measurements were necessary. Using a 
modeling procedure, knowledge concerning bacte- 
rial transport and disappearance can be attained 
that provides useful management information for 
minimizing fecal pollution in shellfishing areas 
such as Morlaix Bay. A set of two numerical 
models was built to simulate currents, water fluxes, 
transit times, trajectories, dispersion and bacterial 
decay. The models were tuned and fed by survival 
trials carried out in the field with Escherichia coli 
strains. Die-off rates ranged from 2 hours to 1 
week. Model results compared well with in situ 
measurements and showed that, in all circum- 
stances, physical dilution processes are much more 
efficient than mortality in this estuary. The last 
simulations provided suggestions for improving 
water quality in the study area. This modeling 
exercise is also of interest because the numerical 
code written for Morlaix estuary may be easily 
transformed for use in other coastal areas. The 
model is thus a general management tool useful in 
high hydrodynamic areas. (Mertz-PTT) 
W91-01419 


SPECIES-RELATED VARIATIONS OF SILVER 
BIOACCUMULATION AND TOXICITY TO 
THREE MARINE BIVALVES (VARIATIONS 
INTER-SPECIFIQUES DE LA BIOACCUMU- 
LATION ET DE LA TOXICITE DE L’ARGENT 
A LVEGARD DE TROIS MOLLUSQUES BI- 
VALVES MARINS). 

Nantes Univ. (France). Lab. de Ecotoxicologie de 
Milieux Aquatiques. 

C. Metayer, C. Amiard-Triquet, and J. P. Baud. 
Water Research WATRAG, Vol. 24, No. 8, p 995- 
1001, August 1990. 2 fig, 6 tab, 24 ref. English 
summary. 


Descriptors: *Bioaccumulation, *Mollusks, *Path 
of pollutants, *Silver, *Toxicity, Crassostrea, Food 
chains, Heavy metals, Mussels, Mytilus, Oysters, 
Scallops, Water pollution. 


Previous data about silver in marine molluscs have 
shown a high variability of both accumulation and 
toxicity of this metal. A potential relationship be- 
tween these factors was examined. In a preliminary 
experiment, three species of bivalves (Crassostrea 
gigas, Mytilus galloprovincialis, Chlamys varia) 
were exposed to silver concentrations varying 
from 1 to 1000 microgram Ag/L in order to deter- 
mine parameters of lethal toxicity. Then, speci- 
mens of the same species were exposed to sub- 
lethal levels of silver through food, water or both 
food and water. In this main experiment, the level 
of silver was identical (20 microgram Ag/L) in the 
culture medium of algae used as food and in the 
rearing medium of bivalves. Since the nominal 
levels of silver in water decreased during the ex- 
periment, seawater and contaminant were renewed 
every day. The species-related variations of mean 
lethal time revealed that the most resistant species 
was the oyster and the lesser one was the scallop. 
The patterns of bioaccumulation in soft tissues 
were different in oysters--in which the maximal 
concentration was reached within 2 weeks--and in 
mussels--in which this maximum was not reached 
after 4 weeks. Exposure to silver via food induced 
a significant uptake of this metal in soft tissues of 
bivalves, but it was low compared to uptake from 
seawater and to the contamination from the double 
method of exposure. The species-related behavior 
of silver may be interpreted from the point of view 
of ecotoxicological consequences. Species such as 
the oyster, with a low susceptibility and high abili- 
ty to concentrate silver, could have an important 
role as the vector of contamination in food webs. 
Species such as the scallop, able to concentrate 
high levels of silver and very susceptible, could be 


eliminated from polluted ecosystems, but their role 
in trophic transfer will be eliminated. Species such 
as the mussel, which accumulate only low quanti- 
ties of silver, will not have any role in food chain 
contamination and their intermediate susceptibility 
could have consequences only in highly polluted 
environments. (Mertz-PTT) 

W91-01420 


SEASONAL AND LONG-TERM TRENDS IN 
TRUCKEE RIVER NUTRIENT CONCENTRA- 
TIONS AND TRUCKEE RIVER NUTRIENT 
CONCENTRATIONS AND LOADINGS TO 

A: A TERMINAL 


Fish and Wildlife Service, Columbia, MO. 

D. L. Galat. 

Water Research WATRAG, Vol. 24, No. 8, p 
1031-1040, August 1990. 5 fig, 4 tab, 48 ref. 


Descriptors: *Eutrophication, *Nevada, *Nitro- 
gen, *Nutrient transport, *Path of pollutants, 
*Phosphorus, *Saline lakes, Effluents, Fluctua- 
tions, Lakes, Pollution load, Precipitation, Pyramid 
Lake, Rivers, Truckee River, Water pollution. 


Mass-discharge of phosphorus and nitrogen from 
Truckee River to Pyramid Lake, Nevada, was 
estimated for 15 years (1973-1987) and related to 
changes in quantity and quality of sewage effluent 
discharged into the river. Effluent nitrogen load- 
ings to Truckee River increased by about 6%/ 
year, whereas phosphorus discharge beginning in 
1982 was reduced 90% by phosphorus removal. 
Water discharged annually by Truckee River to 
Pyramid Lake varied widely among years, ranging 
from about 42,000,000 to 2,420,000,000 cubic 
meters. Anomalous regional precipitation patterns 
associated with strong El Nino-Southern Oscilla- 
tion events resulted in below-average Truckee 
River discharge from 1977 to 1979, and above- 
average discharge from 1982 to 1984 and 1986. 
Mass-transport of soluble reactive phosphorus to 
Pyramid Lake declined from 146 to 94 mg/square 
m/year after phosphorus removal, whereas total 
phosphorus loadings increased from 217 to 396 
mg/square m/year. There were no significant 
long-term trends in total nitrogen loadings to Pyra- 
mid Lake (mean 1640 mg/square m/year; range: 
112-5500 mg/square m/year), despite increases in 
effluent nitrogen loadings to Truckee River. Sea- 
sonal and annual fluctuations in fluvial discharge, 
changes in quantity and quality of effluent dis- 
charged to Truckee River and in-river biological 
uptake and transformations were responsible for 
the variability in in-stream nutrient concentrations 
and projected loadings to Pyramid Lake. (Author’s 
abstract) 

W91-01425 


COMMENTS ON THE HYDROCHEMICAL 
REGULATION OF THE HALOGEN ELE- 
MENTS IN~ RAINFALL, STEMFLOW, 
THROUGHFALL AND STREAM WATERS AT 
AN ACIDIC FORESTED AREA IN MID- 
WALES. 

Institute of Hydrology, Wallingford (England). 

C. Neal, C. J. Smith, J. Walls, P. Billingham, and 
S. Hill. 

Science of the Total Environment STENDL, Vol. 
91, p 1-11, February 1990. 6 fig, 3 tab, 24 ref. 


Descriptors: *Acidic water, *Chemistry of precipi- 
tation, *Forest watersheds, *Groundwater chemis- 
try, *Halogens, *Path of pollutants, *Wales, Acid 
rain, Acid streams, Bromine, Chemical analysis, 
Coniferous forests, Fluorine, Iodine, Marine cli- 
mates, Seasonal variation, Stemflow, Stream pollu- 
tion, Throughfall, Watersheds. 


Total fluorine, chloride, bromide and total iodine 
concentration data from a 5 year study of rainfall, 
throughfall, stemflow and streamwater at the 
Hafren conifer plantation are presented. Results 
show four main features. First, in rainfall a strong 
maritime influence is observed for chloride and 
bromide, while enrichment occurs for total fluo- 
rine and total iodine relative to chloride, reflecting 
seawater/atmosphere fractionation processes. 
Second, variation of chloride, bromide and total 





iodine is much lower in the streamwaters com- 
pared with the rainfall input, showing the ability of 
the catchment to damp rainfall chemistry even 
though ‘flashy’ hydrograph response is observed. 
Total fluorine does not exhibit this damping and 
the reason for this difference remains unclear. 
Third, there is a net release of total fluorine from 
the catchment above that supplied from the rain- 
fall, while net losses for bromide and total iodine 
occur as water passes from rainfall to the stream. 
Fourth, marked seasonal oscillations occur for 
streamwater bromide and total iodine concentra- 
tions; it is hypothesized that this relates to organic 
matter breakdown within the catchment during the 
summer period when biological activity is at its 
highest. (Author’s abstract) 

W91-01447 


TIME TREND OF PCB CONCENTRATIONS IN 


Venice Univ. (Italy). Dept. of Environmental Sci- 
ence. 

B. Pavoni, C. Calvo, A. Sfriso, and A. A. Orio. 
Science of the Total Environment STENDL, Vol. 
91, p 13-21, February 1990. 3 fig, 1 tab, 19 ref. 


Descriptors: *Algae, *Eutrophication, *Lagoons, 
*Marine sediments, *Path of pollutants, *Polychlo- 
rinated biphenyls, *Water pollution sources, Algal 
blooms, Anoxia, Biomass, Chemical analysis, Fate 
of pollutants, Italy, Seasonal variation, Venice. 


The preliminary results of a study to investigate 
the role of macroalgae in the variations of poly- 
chlorinated biphenyl (PCB) concentrations in the 
surface sediments of the lagoon of Venice are 
reported. The concentrations of PCBs were deter- 
mined over a period of 1 year in surface sediments 
sampled monthly and semi-monthly in the lagoon. 
At the sampling station, due to the poor water 
circulation and an over-abundance of nutrients, 
macroalgae thrive in spring-summer and standing 
crops > 12 kg/sq m were seen. As a consequence 
of rapid algal decomposition, sediment PCB con- 
centrations were observed to increase. In particu- 
lar, on occasions when anoxia occurred at the end 
of July and all the biomass had decayed, PCB 
concentrations increased by more than one order 
of magnitude. In March, when macroalgae started 
to grow, concentrations were 13 ng/g (dry wt); in 
July-August they exceeded 100 ng/g. The sedi- 
ment PCB concentrations were restored to the 
previous values after algal biomass became negligi- 
ble, in November. Concentrations of PCBs in 
young algae fronds were 27 +/-12 ng/g and 121 
+/-4 ng/g in older fronds. (Author’s abstract) 
W91-01448 


CHEMICAL COMPOSITION AND ACIDITY 
OF RAINFALL IN THE ALLIGATOR RIVERS 
REGION, NORTHERN TERRITORY, AUSTRA- 


LIA. 

Office of the Supervising Scientist for the Alligator 
Rivers Region, Sydney (Australia). 

B. N. Noller, N. A. Currey, G. P. Ayers, and R. 
W. Gillett. 

Science of the Total Environment STENDL, Vol. 
91, p 23-48, February 1990. 6 fig, 6 ref, 47 ref. 


Descriptors: *Acid rain, *Australia, *Chemistry of 
precipitation, *Hydrogen ion concentration, *Path 
of pollutants, Acetates, Air pollution sources, 
Chemical analysis, Chlorides, Conductivity, Ni- 
trates, Organic acids, Phosphates, Pollutant identi- 
fication, Rainfall, Sulfates. 


Rainfall in the Alligator Rivers Region, Northern 
Territory, is essentially restricted to the period 
October to April. Rainwater samples from eight 
sites show that pH is consistently between 4.0 and 
5.0, and confirms previous observations of the 
widespread occurrence of acidic rainwater across 
the northern parts of Australia. Measurements of 
anions (sulfate, nitrate, chloride, phosphate) and 
weak organic acids (formate and acetate) in rain- 
fall, together with pH and conductivity, have 
shown the presence of local concentrations of ions 
and presence of free acidity in excess of that attrib- 
uted to dissolved carbon dioxide. Much of the 
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acidity was associated with the presence of weak 
acids; for example, for all Magela samples 47% 
was weak acids com with 25.5, 13 and 8% for 
hydrochloric, sulfuric and nitric acids, respective- 
ly. Acidity due to sulfate was therefore low, but 
sulfate in excess of that derived from sea-salt was 
of large magnitude; for example, 83% of sulfate for 
all Magela samples was excess. Possible sources of 
acidity are natural (burning of vegetation, soil dust, 
lightning, biogenic emissions from soils and oceans 
and volcanoes), and anthropogenic (sulfuric acid 
plant and electricity generating stations and minor 
emissions from calciners and sulfuric acid aerosols 
in open vats locally at Jabiru and nearby Nabar- 
lek). The impact of sulfur emissions Sem the 
Ranger uranium mine/mill complex (sulfuric acid 
plant and electricity generating station) on rain- 
water acidity in the surrounding Jabiru area was 
examined, but the fate of the sulfur dioxide emis- 
sions was not known. Difficulties in establishing 
the significance of contributions from anthropo- 
genic sources against this background of natural 
acidity are attributed to a lack of information on 
the proportions of chloride, sulfate and nitrate 
from these sources. (Author’s abstract) 

W91-01449 


ZINC IN POOR SANDY SOILS AND ASSOCTI- 
ATED GROUNDWATER. A CASE STUDY. 
Amsterdam Univ. (Netherlands). Landscape and 
Environmental Research Group. 

G. B. M. Pedroli, W. A. C. Maasdam, and J. M. 
Verstraten. 

Science of the Total Environment STENDL, Vol. 
91, p 59-77, February 1990. 8 fig, 3 tab, 55 ref. 


Descriptors: *Air — effects, *Groundwater 
pollution, *Path of pollutants, *Sandy soils, *Soil 
chemistry, *Water pollution sources, *Zinc, Cad- 
mium, Chemical analysis, , Forest soils, 
Groundwater chemistry, Groundwater movement, 
Heavy metals, Lead, Mineral industry, Pollutant 
identification, Soil analysis, Soil contamination, 
Soil types, The Netherlands. 


High concentrations of zinc (up to 15 mg/L) were 
observed in most of the acid recharge groundwater 
in an area of 30 sq km in use as farmland and as a 
nature reserve in a coversand lan at the 
Dutch-Belgian border. These zinc | are as- 
sumed to be associated with atmospheric deposi- 
tion from zinc smelters in the region. To explain 
spatial differences in the zinc content of the 
groundwater, soil samples were taken from organic 
and mineral horizons down to the groundwater 
table of two comparable soil profiles under Scotch 
pine, which had associated groundwater differing 
in zinc content by a factor of 40. No appreciable 
differences could be detected between two 
soils. The total and extractable heavy metal con- 
tents (Pb, Cu, Cd, Zn) of both soils were compara- 
ble with reference situations, only the zinc contents 
were slightly higher than normal. The pea a 
ity of the groundwater corresponding to bo’ 

soil profiles was small. Longitudinal study of the 
zinc contents of the heavily loaded groundwater 
compared with chloride indicates that zinc concen- 
trations increase disp: ionately during the 
growing season. Few re are available on 
the behavior of zinc and other trace metals in 
groundwater. Atmospheric input of heavy metals 
is probably responsible for the locally high zinc 
concentrations in groundwater, but, to a consider- 
able extent, lateral mobilization and immobilization 
processes within the phreatic reach regulate these 
concentrations. (Author’s abstract) 

W91-01450 


CHEMISTRY OF CARBONYL COMPOUNDS 
IN PO VALLEY FOG WATER. 

Consiglio Nazionale delle Ricerche, Bologna 
(Italy). Ist. FISBAT. 

M. C. Facchini, J. Lind, G. Orsi, and S. Fuzzi. 
Science of the Total Environment STENDL, Vol. 
91, p 79-86, February 1990. 1 fig, 2 tab, 22 ref. 


Descriptors: *Acid rain, *Aldehydes, *Carbonyl 
compounds, *Chemistry of precipitation, *Fog, 
*Fogwater chemistry, *Path of pollutants, *Water 
pollution sources, Air pollution, Atmospheric 
water, Chemical analysis, Formaldehyde, Italy, 
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Laboratory methods, Po Valley, Seasonal varia- 
tion. 


Measurements were made of the free and bound 
carbonyl compounds in Po Valley fog water sam- 
ples. Free and then total carbonyls were deter- 
mined after cleaving the possible adducts by 
NaOH addition. The hydroxymethansulfonic acid 
concentration was inferred as the difference be- 
tween the two measurements, making the assump- 
tion that hydroxyalkanesulfonic acids are by far 
the most abundant adducts of carbonyl compounds 
in the atmospheric liquid oo High concentra- 
tions of formaldehyde (HCHO) were detected in 
fog water (from 16 to 567 micromolar; average, 
130 micromolar). The oxidant-limiting conditions 
during fog season (fall-winter months) favor the 
presence of a large fraction of HCHO in the form 
of adducts with hydroxymethanesulfonate: 85% of 
the total HCHO on average. Other carbonyl com- 
unds were detected in the fog water: acetalde- 
yde, acrolein and acetone, pedi oma! in much 
lower concentrations than fo: dehyde. These 
other carbonyl compounds do not appear to be 
present in bound form. (Author’s abstract) 
W91-01451 


CONSOLIDATION AND CONTAMINANT MI- 
GRATION IN A CAPPED DREDGED MATERI- 
AL DEPOSIT. 

Army Engineer Waterways Experiment Station, 
Vicksburg, MS. 

For primary bibliographic entry see Field SE. 
W91-01453 


GEOGRAPHICAL DISTRIBUTION OF CON- 
TAMINANTS AND PRODUCTIVITY MEAS- 
URES OF HERRING GULLS IN THE GREAT 
LAKES: LAKE ERIE AND CONNECTING 
CHANNELS 1978/79. 
Canadian Wildlife Service, Burlington (Ontario). 
Ontario Region. 

D. V. Weseloh, P. Mineau, and J. Struger. 

Science of the Total Environment STENDL, Vol. 
91, p 141-159, February 1990. 3 fig, 9 tab, 36 ref. 


Descriptors: *Bioaccumulation, *Bioindicators, 
*Great Lakes, *Gulls, *Lake Erie, *Path of pollut- 
ants, *Productivity, Chemical analysis, Chlorinat- 
ed hydrocarbons, Correlation analysis, DDE, 
DDT, Data analysis, Dieldrin, Eggs, Fate of pol- 
lutants, Halogenated pesticides, Pesticide drift, 
Pesticide residues, Polychlorinated biphenyls, 
Water pollution effects. 


The distribution and size of colonies, residue levels 
of DDE, DDT, hexachlorobeneze (HCB), dieldrin, 
mirex and polychlorinated biphenyls (PCBs) in 
eggs, productivity and e, ell thickness were de- 
termined for herring at 14 sites in Lake Erie 
and connecting channels. The center of distribu- 
tion for breeding herring gulls was the Western 
Basin where approximately 90% of the 6200 nests 
in the study area were located. PCB and DDE 
levels ranged from 35 to 140 ppm (wet weight) and 
from 2.8 to 9.4 ppm, respectively; all other residues 
were < 0.49 ppm. Most organochlorine residue 
levels were highest in eggs from colonies in or near 
the Niagra or Detroit Rivers. Mirex residues were 
greatest in the Niagra River and decreased signifi- 
cantly to the west. PCB residues were test in 
the Detroit River and decreased significantly to 
the east. The lowest levels generally came from 
colonies in the Sandusky Basin and near Pelee 
Island in western Lake Erie. Discriminant function 
analysis of six organochlorine contaminants cor- 
rectly classified 90% or more of the eggs from up 
to four colonies in one or more years. PCB and 
HCB levels ap to have the greatest discrimi- 
nating power. Herring productivity at all colo- 
nies (1-1.7 young pair) was normal and 
showed no significant geographical variation. Egg- 
shell thickness was greatest in colonies in the San- 
dusky Basin and least in colonies in the Detroit 
River and extreme west end of the lake; mean 
eggshell thickness was 0.350 +/-0.02 mm (6.7% 
thinning), which was weakly, but significantly cor- 
related to DDE concentration. The variation in 
contaminants in herring gull eggs on a Basin basis 
(i.e. Western, Eastern, Sandusky, etc.) paralleled 
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those known for sediments, water and fish. In 
addition to its role as an indicator of lake-wide 
contamination of the Great Lakes, the herring gull 
may function as an indicator of ‘regional’ contami- 
nation. This improves the geographical specificity 
of the herring gull as an indicator species on the 
Great Lakes, where it is a non-migratory species. 
(Author’s abstract) 

W91-01454 


PARAFFIN HYDROCARBONS IN _ THE 
GONADS OF THE SEA URCHIN STRONGY- 
LOCENTROTUS NUDUS NORMALLY AND 
AFTER EXPOSURE TO DIESEL OIL (IN RUS- 
SIAN). 


Akademiya Nauk SSSR, Vladivostok. Inst. Biolo- 
gi Morya. 

. A. Vashchenko, and V. I. Svetashev. 
Biologiia Moria BIMOD4, No. 5, p 61-67, 1989. 3 
fig, 1 tab, 28 ref. 


Descriptors: *Aliphatic hydrocarbons, *Animal tis- 
sues, *Bioaccumulation, *Echinoderms, *Oil pollu- 
tion, *Path of pollutants, *Tissue analysis, Gas 
chromatography, Laboratory methods. 


The accumulation of paraffin hydrocarbons in the 
gonads of the sea urchin Strongylocentrotus nudus 
exposed to the water soluble fraction (WSF) of 
light diesel oil was determined using gas chroma- 
tography. In the male and female gonads of the sea 
urchins from the control group (before exposure) 
and the experimental group (exposed to WSF of 
light diesel oil for 1,3,7, and 15 days) a homologous 
series of n-paraffins over the range of C15-C28 and 
C13-C28, respectively, was found. Gas chromato- 
grams of n-alkanes isolated from the gonads of 
experimental animals showed a greater unresolved 
peak and the presence of isoalkanes in the C14-C18 
range not found in controls. These isoalkanes were 
identical to those from WSF of diesel oil. The 
qualitative composition of n-paraffins over the 
C19-C28 range was similar for both the control 
and experimental sea urchins. Hydrocarbon levels 
in the gonads of experimental animals were 5-20 
times higher than in controls. n-Alkane concentra- 
tion was maximal in male gonads the day after 
exposure. It was concluded that the gonads of sea 
urchins exposed to WSF of light diesel oil accumu- 
late hydrocarbons. (Author’s abstract) 

W91-01456 


MONITORING THE EROSION OF AN EX- 
PRESSWAY DURING ITS CONSTRUCTION: 
PROBLEMS AND LESSONS. 

Macquarie Univ., North Ryde (Australia). School 
of Earth Sciences. 

For primary bibliographic entry see Field 2J. 
W91-01459 


SEASONAL DESCRIPTION OF THE QUALITY 
AND QUANTITY OF SNOWMELT IN A 
MOUNTAINOUS REGION USING AN INTE- 
GRATED MODEL. 

Slovenska Akademia Vied, Bratislava (Czechoslo- 
vakia). Ustav Hydrologie a Hydrauliky. 

For primary bibliographic entry see Field 2C. 
W91-01460 


RELEASE OF CATIONIC ALUMINIUM FROM 
ACIDIC SOILS INTO DRAINAGE WATER 
AND RELATIONSHIPS WITH LAND USE. 
University Coll. of Wales, Aberystwyth. Soil Sci- 
ence Unit. 

W. A. Adams, A. Y. Ali, and P. J. Lewis. 

Journal of Soil Science JSSCAH, Vol. 41, No. 2, p 
255-268, June 1990. 5 fig, 10 tab, 24 ref. 


Descriptors: *Acid rain, *Acidic soils, *Aluminum, 
*Cation exchange, *Drainage water, *Leachates, 
*Soil chemistry, *Solute transport, Acidic water, 
Cations, Chemical interactions, Hydrogen ion con- 
centration, Ion exchange, Land use, Leaching, Ni- 
trates, Rainfall, Stream discharge, Sulfates, Wales. 


Aluminum is usually the dominant exchangeable 
cation in strongly acidic soils. The concentration 
of cationic monomeric aluminum (Al(+3)) was 
determined in streams draining areas of different 


land use in Wales. Relationships between the con- 
centrations of Al(+3) and companion ions were 
examined both for streams and for eluates from soil 
leached in the laboratory with simulated rainwater 
that ranged in pH and salt concentration. The 
concentrations of Al(+3) were consistently great- 
er in streams draining Sitka spruce woodland than 
in streams in adjacent catchments draining rough 
grazing. In no case was the Al(+3) concentration 
governed by the solubility product of gibbsite. The 
concentrations of Al(+3) were very closely corre- 
lated with excess anions (total inorganic anions 
minus basic cations) both for stream water and for 
eluates from soil leached with simulated rainwater 
at a constant pH equal to that of the soil (3.8). 
Exchangeable Al was the source of Al(+3) in 
leachates from soil in the laboratory. The displace- 
ment of exchangeable Al was the dominant process 
accounting for the levels of Al(+3) in acidic 
streams. Hydrogen ions were much more impor- 
tant than basic cations in displacing exchangeable 
Al from the acidic soil used in the laboratory 
experiments, and probably from soils in the field. 
The greater excess of inorganic anions in streams 
from Sitka spruce woodland probably resulted 
from a greater anion excess in the input water (acid 
rain) together with a greater NO3 production in 
the soil. All three major anions--Cl, SO4, and 
NO3--contributed to the greater anion excess. (Au- 
thor’s abstract) 

W91-01479 


UPGRADING ANTIQUE SEWERS. 
Massachusetts Water Resources Authority, 
Boston. 

K. O’Brien, F. J. Killilea, and S. T. Johnson. 

Civil Engineering (ASCE) CEWRAS, Vol. 60, 
No. 9, p 58-60, September 1990. 2 fig. 


Descriptors: *Civil engineering, *Metropolitan 
water management, *Pumping plants, *Sewer sys- 
tems, *Upgrading, Boston, Construction methods, 
Siphons, Urban areas, Water treatment facilities. 


People in Boston and surrounding communities 
expect their public works systems to keep pace 
with their needs through periodic extension, revi- 
sion, rehabilitation, and repair. In the most recent 
project, a $35 million, four-year program, the Mas- 
sachusetts Water Resources Authority completely 
restructured the pumping system of the North 
Metropolitan Sewerage System which required 
that the existing system serve as building blocks for 
the new system, which will meet the area’s needs 
through the year 2000. Two major components of 
the upgraded system are the new pump station and 
screen house. Design and construction challenges 
for these components, and for the conduits and 
connections required to integrate them into the 
overall system, were compounded by site con- 
straints and the need to keep the existing system 
operating throughout construction. Construction 
of the new pump station required a number of 
diversions, new conduits, and connections as well 
as modifications to existing facilities. The new 
pump station was sited near the existing station for 
easy connection to the two siphons and two sewers 
that would deliver flows to it. Junction chambers 
were constructed around the sewers and siphons; 
as each chamber was completed, the sewers were 
reactivated until station startup. The screen house 
required a number of diversions and bypasses. 
Again, junction chambers were constructed and 
flows were diverted during construction and then 
back to their original locations. When the system is 
brought on-line, its capacity of 125 mgd will meet 
the needs of the area for the rest of the decade. 
(Fish-PTT) 

W91-01484 


PIRLA PROJECT (PALEOECOLOGICAL IN- 
VESTIGATION OF RECENT LAKE ACIDIFI- 
CATION): AN INTRODUCTION TO THE SYN- 
THESIS OF THE PROJECT. 

Indiana Univ. at Bloomington. Dept. of Biology. 
D. R. Whitehead, D. F. Charles, and R. A. 
Goldstein. 

Journal of Paleolimnology JOUPES, Vol. 3, No. 3, 
p 187-194, 1990. 4 fig, 20 ref, append. Electric 
Power Research Institute fund RP-2174-10. 


Descriptors: *Acid rain, *Lake acidification, 
*Lake basins, *Limnology, *North America, *Pa- 
leolimnology, Acid lakes, Adirondack Mountains, 
Biochemistry, Chemical properties, Cores, Florida, 
Geochemistry, Great Lakes, New England, Re- 
gional analysis, Research priorities. 


The Paleoecological Investigation of Recent Lake 
Acidification PIRLA project was designed to 
assess the magnitude and character of the impact 
of acid precipitation on North American lake sys- 
tems. The scenario that stimulated the project is 
straightforward: there is an obvious spatial pattern 
of acidic deposition in North America; a significant 
amount of acidic deposition falls on areas whose 
bedrock and surficial geology imbue them with 
high potential sensitivity to acid precipitation; and 
reconstruction of SO2 and NOx emissions for 
North America indicate a significant increase in 
emissions after 1900, and distinct patterns of emis- 
sion density. The paleolimnological record can 
provide accurate and detailed information on the 
biogeochemical trajectories of lake systems: pat- 
terns of chemical and biological change that can be 
read on different scales. The regional research 
teams, areas to be studied, methods to be utilized, 
and questions to be approached were developed in 
intensive discussions among the collaborators in a 
meeting held in 1983. The areas focused upon 
include: Adirondack region, Northern New Eng- 
land, Northern Great Lakes States, and Northern 
Florida. The questions studied in each geographic 
region addressed evidence of lake acidification in 
this century; the magnitude, character, and timing 
of the response; and the relative roles of natural 
and anthropogenic sources of acidity. The primary 
message of PIRLA clearly lies in the regional 
summaries, which provide an interdisciplinary and 
integrated view of recent acidification trends in 
each region. (See W91-01499 thru W91-01502) 
(Fish- 

W91-01498 


PALEOECOLOGICAL INVESTIGATION OF 
RECENT LAKE ACIDIFICATION IN THE ADI- 
RONDACK MOUNTAINS, N.Y. 

Indiana Univ. at Bloomington. Dept. of Biology. 
D. F. Charles, M. W. Binford, E. T. Furlong, R. 
A. Hites, and M. J. Mitchell. 

Journal of Paleolimnology JOUPE8, Vol. 3, No. 3, 
p 195-241, 1990. 11 fig, 4 tab, 148 ref, 3 append. 
Electric Power Research Institute fund RP-2174- 
10; National Science Foundation Grants BSR- 
8617622, DEB77-03907, and DEB79-12210; and 
U.S. EPA/North Carolina State University Acid 
Deposition Program fund APP-0199-1982. 


Descriptors: *Acid lakes, *Acid rain, *Acid rain 
effects, *Adirondack Mountains, *Cores, *Lake 
acidification, *Limnology, *New York, *Paleolim- 
nology, Calcium, Chrysophyta, Diatoms, Fish, 
Manganese, Midges, Sediment analysis, Sulfur, Ti- 
tanium, Water chemistry, Waterfleas, Watersheds. 


The Paleoecological Investigation of Recent Lake 
Acidification (PIRLA) project prompted analysis 
of the sediment record of 12 Adirondack lakes, 
revealing that the 8 clearwater lakes with current 
pH <5.5 and alkalinity <10 microeq/1 have acidi- 
fied recently. The onset of this acidification oc- 
curred between 1920 and 1970. Loss of alkalinity, 
based on diatom assemblages, ranged from 2 to 35 
microeq/L. The acidification trends are substanti- 
ated by stratigraphies of diatom, chrysophyte, chir- 
onomid, and cladoceran remains, Ca:Ti and Mn:Ti 
ratios, sequentially extracted forms of Al, and his- 
torical data. Acidification trends appear to be 
continuing in some lakes, despite reductions in 
atmospheric sulfur loading that began in the early 
1970s. The primary cause of the acidification trend 
is clearly increased atmospheric deposition of 
strong acids derived from the combustion of fossil 
fuels. Natural processes and watershed disturb- 
ances cannot account for the changes in water 
chemistry that have occurred, but they may play a 
role. Sediment core profiles provide a clear record 
of increased atmospheric input of materials associ- 
ated with the combustion of fossil fuels beginning 
in the late 1800s and early 1900s. The primary 
evidence for acidification occurs after that period, 
and the pattern of water chemistry response to 





increased acid inputs is consistent with current 
understanding of lake-watershed acidification 
processes. (See W91-01498 thru W91-01502) (Au- 
thor’s abstract) 

W91-01499 


SEQUENTIALLY EXTRACTED METALS IN 
ADIRONDACK LAKE SEDIMENT CORES. 
Indiana Univ., Bloomington. School of Public and 
Environmental Affairs. 

For primary bibliographic entry see Field 2H. 
W91-01500 


CALCULATION AND UNCERTAINTY ANALY- 
SIS OF PB210 DATES FOR PIRLA PROJECT 
LAKE SEDIMENT CORES. 


Harvard Univ., Cambridge, MA. Dept. of Land- 
scape Architecture. 

For primary bibliographic entry see Field 2H. 
W91-01501 


UTILITY OF SCALED CHRYSOPHYTES FOR 
INFERRING LAKEWATER PH IN NORTHERN 
NEW ENGLAND LAKES. 

Queen’s Univ., Kingston (Ontario). Dept. of Biol- 


ogy. 
For primary bibliographic entry see Field 2H. 
W91-01502 


MOMENTARY INSTABILITY OF A SATURAT- 
ED POROUS LAYER WITH A TIME-DEPEND- 
ENT TEMPERATURE DISTRIBUTION, AND 
THE MOST UNSTABLE DISTURBANCE. 
Wisconsin Univ., Madison. Dept. of Civil and En- 
vironmental Engineering. 

T. Green. 

Water Resources Research WRERAQ, Vol. 26, 
No. 9, p 2015-2021, September 1990. 7 fig, 13 ref. 


Descriptors: *Convection, *Groundwater move- 
ment, *Groundwater pollution, *Path of pollut- 
ants, Mathematical analysis, Porous media, Tem- 
perature gradient. 


The stability of fluid with a time-dependent verti- 
cal temperature distribution in a horizontal, satu- 
rated porous layer is investigated, using the idea of 
momentary stability and a Galerkin technique. The 
most unstable disturbance is found by minimizing 
the critical Rayleigh number over the Fourier am- 
plitudes of that disturbance, using both an iterative 
and a simplex procedure. As an example, the case 
in which an originally linear, stable temperature 
distribution is changed by lowering the tempera- 
ture of the upper boundary at a constant rate is 
examined in detail. It showed that the most unsta- 
ble disturbance is usually large where the base state 
is gravitationally unstable but there seems to be no 
simple relation between the two. (Peters-PTT) 
W91-01518 


SOLUTE TRANSPORT WITH MULTISEG- 
MENT, EQUILIBRIUM-CONTROLLED REAC- 
TIONS: A FEED FORWARD SIMULATION 
METHOD. 

Geological Survey, Menlo Park, CA. Water Re- 
sources Div. 

J. Rubin. 

Water Resources Research WRERAQ, Vol. 26, 
No. 9, p 2029-2055, September 1990. 8 fig, 12 tab, 
22 ref, append. 


Descriptors: *Feed forward method, *Geochemis- 
try, *Mathematical analysis, *Path of pollutants, 
*Solute transport, *Water chemistry, Chemical re- 
actions, Computer models. 


The feed forward method (FF method) is used to 
formulate operational equations which simulate 
transport of solutes influenced by equilibrium-con- 
trolled reaction networks. The FF method pro- 
vides increased solution efficiency by adapting its 
formulations to some of the network’s fundamental 
features. The FF method has been further devel- 
oped by adapting and testing it for a variety of 
network conditions. Classes of homogeneous, clas- 
sical heterogeneous, and ion exchange network 
segments were studied. Networks may contain 
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only a single class of segments or they may involve 
two or three segment classes. The FF method was 
found to be applicable to all the cases tested. In 
only one of these cases, for the more complex 
configurations of network segments, the FF 
method did not attain all of its objectives. A sys- 
tematic, stepwise approach to method develop- 
ment was used. It revealed, for certain sub- 
networks, an a priori inadmissibility, irrespective of 
the method used, and, for some other networks, an 
a priori irrelevance to transport dynamics. It also 
demonstrates that when certain subnetworks, be- 
longing to different segment classes, form a single 
network, synergism (or antagonism) may occasion- 
ally arise and decrease (or increase) the difficulty 
of solving the transport problem. (Author’s ab- 


stract) 
W91-01520 


MASS ARRIVAL OF SORPTIVE SOLUTE IN 
HETEROGENEOUS POROUS MEDIA. 

Royal Inst. of Tech., Stockholm (Sweden). 

V. D. Cvetkovic, and A. M. Shapiro. 

Water Resources Research WRERAQ, Vol. 26, 
No. 9, p 2057-2067, September 1990. 5 fig, 23 ref. 


Descriptors: *Groundwater movement, *Mathe- 
mati analysis, *Path of pollutants, *Porous 
media, *Solute transport, *Water chemistry, De- 
sorption, Hydraulic conductivity, Solutes, Sorp- 
tion, Tracer studies. 


The stochastic arrival time analysis of nonreactive 
solute movement in heterogeneous porous media 
was extended to consider solutes that undergo 
sorption-desorption governed by first-order linear 
kinetics. For an instantaneous solute injection, a 
general expression for the expected mass flux at 
any distance from the injection point was derived 
in terms of the three-dimensional velocity field and 
the forward-sorption and reverse-sorption rate co- 
efficients. This general expression is reduced for 
three special cases: (1) eqeiibeinns sorption-desorp- 
tion w the retardation coefficient is either cor- 
related or uncorrelated with the hydraulic conduc- 
tivity field, (2) solute degradation where the rate 
coefficient is uncorrelated with the hydraulic con- 
ductivity, and (3) nonequilibrium sorption-desorp- 
tion with constant — rate coefficients. These 
cases were analyzed for a lognormally distributed 
and statistically isotropic spatial correlation of the 
hydraulic conductivity; other assumptions of spa- 
tial correlation in the hydraulic conductivity can 
also be used. The influence of spatial variability in 
the sorption rate coefficients for nonequilibrium 
sorption-desorption was investigated for the spe- 
ial case of a stratified porous medium. For equilib- 
rium sorption-desorption, the spatial variability in 
the retardation coefficient may notably delay the 
breakthrough of solute at a given location. The 
spatial variability in the degradation parameter 
does not influence solute breakthrough significant- 
ly for the considered range of parameters. For a 
stratified porous medium, spatial variability in the 
sorption rate coefficients has a significant effect on 
the cumulative mass arrival at a given location. 
Using the harmonic mean of the sorption rate 
cients most closely approximates the results 
enerated — variable sorption-rate coefficients 
or the stratified formation case. (Author’s ab- 


stract) 
W91-01521 


MEAN SQUARE ERROR OF REGRESSION- 
ber CONSTITUENT TRANSPORT ESTI- 


Geological Survey, Reston, VA. 

E. J. Gilroy, R. M. Hirsch, and T. A. Cohn. 

Water Resources Research WRERAQ, Vol. 26, 
No. 9, p 2069-2077, September 1990. 9 fig, 12 ref, 
append. 


Descriptors: *Model studies, *Network design, 
*Path of pollutants, *Regression analysis, *Sam- 
pling, *Solute transport, Errors, Flow equations, 
Mathematical models, Surface water. 


Estimates of long-term transport of constituents 
commonly are obtained by summing retransformed 
estimates from regressions of logarithmically trans- 
formed response variables. Typical explanatory 
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variables for these regressions include functions of 
flow, change in flow, time, and time of year. The 
mean and mean square error of four estimators of 
long-term transport at periodically measured sta- 
tions are presented as a function of the observed 
values of the explanatory variables from the long- 
term record and summary statistics of the regres- 
sion data. Estimates of the mean square errors can 
be used in designing sampling strategies to attempt 
to minimize the uncertainty in the estimation of 
long-term transport subject to a constraint on the 
number of samples to be taken. This uncertainty is 
expressed in terms of the explanatory variables in 
the long-term record, the regression coefficients 
and standard error of the regression and the mean 
and covariance structure of the explanatory varia- 
bles used in the regression. (Author’s abstract) 
W91-01522 


STREAM FUNCTIONS AND EQUIVALENT 
FRESHWATER HEADS FOR MODELING RE- 
GIONAL FLOW OF VARIABLE-DENSITY 
GROUNDWATER. 1. REVIEW OF THEORY 
AND VERIFICATION. 

Texas Univ. at Austin. Bureau of Economic Geol- 
ogy. 

For primary bibliographic entry see Field 2F. 
W91-01524 


STREAM FUNCTIONS AND EQUIVALENT 
FRESHWATER HEADS FOR MODELING RE- 
GIONAL FLOW OF VARIABLE-DENSITY 
GROUNDWATER. 2. APPLICATION AND IM- 
PLICATIONS FOR MODELING STRATEGY. 
Texas Univ. at Austin. Bureau of Economic Geol- 
ogy. 

For primary bibliographic entry see Field 2F. 
W91-01525 


PHYSICALLY BASED MODEL FOR PREDICT- 
ING SOLUTE TRANSFER FROM SOIL SOLU- 
TION TO RAINFALL-INDUCED RUNOFF 
WATER. 

Agricultural Research Service, Riverside, CA. Sa- 
linity Lab. 

R. Wallach, and M. T. van Genuchten. 

Water Resources Research WRERAQ, Vol. 26, 
No. 9, p 2119-2126, September 1990. 8 fig, 2 tab, 15 
ref, append. 


Descriptors: *Agricultural runoff, *Model studies, 
*Nonpoint pollution sources, *Path of pollutants, 
*Rainfall-runoff relationships, ‘*Soil solution, 
*Water pollution sources, Agricultural chemicals, 
Hydrographs, Infiltration, tration rate, Mathe- 
matical models, Overland flow, Pesticides, Soil 
water, Solute transport. 


A model was developed to predict the field outlet 
concentration hydrograph for chemicals released 
into overland runoff induced by continuous rainfall 
on a sloping soil. The model accounts for convec- 
tive-dispersive solute transport in the soil and also 
considers rate-limited mass transfer through a lam- 
inar boundary layer at the soil surface/runoff 
water interface. Solutes are assumed to be subject 
to linear equilibrium sorption onto the solid phase 
of the soil. Concentration hydrographs for rainfall- 
induced runoff were derived by treating the runoff 
zone as a well-mixed reactor characterized by an 
appropriate residence time distribution. The model 
was used to predict previously obtained experi- 
mental data for runoff from soil boxes with perme- 
able bottoms. Good agreement was obtained be- 
tween predicted and measured outflow concentra- 
tions for relatively low infiltration rates, provided 
relatively large dispersion coefficients were used in 
the calculations. Solute concentrations in the soil 
were also predicted well. Results for relatively 
high infiltration rates were less accurate, perhaps 
in part because of an incorrect assumption in the 
model that the infiltration rate remained constant 
in time and space during the runoff experiments. 
(Author’s abstract) 
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THERMAL AND TROPHIC STABILITY OF 
DEEPER MAINE LAKES IN GRANITE WA- 
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TERSHEDS IMPACTED BY ACID DEPOSI- 
TION. 
Maine Univ. at Orono. Dept. of Geological Sci- 


ences. 
For primary bibliographic entry see Field 5C. 
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APPROXIMATE SOLUTIONS FOR CATION 
TRANSPORT DURING UNSTEADY, UNSATU- 
RATED SOIL WATER FLOW. 

Commonwealth Scientific and Industrial Research 
Organization, Canberra (Australia). Div. of Soils. 
For od bibliographic entry see Field 2G. 
W91-01535 


STATISTICAL CHARACTERISTICS OF SOME 
ESTIMATORS OF SEDIMENT AND NUTRI- 
ENT LOADINGS. 

Instituto de Pesquisas Hidraulicas, Porto Alegre 


@razil). ; : 
For primary bibliographic entry see Field 2J. 
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EVALUATING GROUND-WATER VULNER- 
ABILITY TO PESTICIDES. 

Woodward-Clyde Consultants, Oakland, CA. 

Y. J. Meeks, and J. D. Dean. 

Journal of Water Resources Planning and Manage- 
ment (ASCE) JWRMDS5, Vol. 116, No. 5, p 693- 
107, September/October 1990. 4 fig, 2 tab, 15 ref. 


Descriptors: *Agricultural engineering, *Ground- 
water management, *Groundwater pollution, 
*Path of pollutants, *Pesticides, *Water resources 
management, Advection, California, Dispersion, 
Hydrologic properties, Leaching, Recharge, 
Solute transport, Wells. 


A nang was developed to rank the relative 
vulnerability 0! : areas to contamina- 
tion by agriculturally-applied pesticides. The 
method uses the advection ion equation for 
chemical transport in soils to develop the leaching 
potential index (LPI), which is an indicator of the 
relative susceptibility of each area. The index in- 
corporates the effects of depth to groundwater, 
natural and irrigation recharge rates, absorption, 
and chemical decay. The importance (weighting) 
of the hydrological factors is physically-based, not 
subjective as it is in a number of approaches re- 
viewed. The weights are not uired to have 
constant values, as is typical of other methodolo- 
gies; they are instead dependent on the specific 
chemical properties of the pesticide under consid- 
eration. This methodology was verified by — 
paring the LPI scores estimated for a 381- 
(987-sq km) area located in the San Joaquin V: — 
California, with available data on 1 ,2-dibromochlo- 
ropropane (DBCP) contamination in groundwater 
in the same area. The percentage of wells in which 
DBCP was detected in these square-mile sections 
was positively correlated with the computed LPI 
scores for each section, i.e., sections having higher 
LPI scores tended to have wells with more fre- 
quent positive detections of DBCP. This is the first 
time that such a large-scale verification of similar 
ranking procedures been demonstrated, and it 
will be a useful planning tool for early identifica- 
tion of agricultural areas susceptible to groundwat- 
er contamination and efficient management of sam- 
pling resources. (Fish-PTT) 
'91-01558 


STUDY OF POLLUTANT DIFFUSION IN THE 
JIUJIANG SEGMENT OF THE CHANGJIANG 
RIVER (IN CHINESE). 

Academia Sinica, case (China). Inst. of Ocean- 


ology 

P.O 1 Li, L. T. Miao, D. Y. Xia, and X. Y. Wang. 
Suniateds et Limnologia Sinica (Hai Yang Yu 
Hu Chao) HYHCAG, Vol. 21, No. 2, p 144-153, 
March 1990. 8 fig, 5 tab, 5 ref. English summary. 


Descriptors: *China, *Diffusion, *Path of pollut- 
ants, *Tracers, *Yangtze River, Changjiang River, 
Diffusion coefficient, Dye releases, Jiujiang, 
Marine pollution, Surveys, Water quality. 


Diffusion in the Changjiang river (Yangtze river) 
was studied using the fluorescent dye Rhodamine- 


B as a tracer and a fluorimeter developed by the 
authors. The results of this study indicated: 1) The 
Jiujiang port and the region downstream is a 
straight segment of river and the mean velocity of 
the water is about 0.5 m/s. The scale of diffusion 
for 6 kg of Rhodamine-B is 3240 m. 2) The diffu- 
sion of a pollutant is rapid even when the winds 
are moderate, and the dilution factor (DF) varies 
from one hundred to ten billion within 40 minutes. 
When there is a strong breeze or the water is 
disturbed by shipping, the diffusion rate of the 
pollutant is higher. A six to seven order magnitude 
of change can occur in about ten minutes after the 
pollutant is discharged. The pollutant is soon dilut- 
ed below the level required for good water quality 
and serious pollution does not occur when minor 
pollutants are discharged. 3) The log of the con- 
centration of Rhodamine-B is equal to a constant 
minus 2.9 times the log of the time, so the log of 
concentration is linear with the log of time and the 
concentration decreases rapidly. 4) The diffusion 
coefficient of the river water is 1.23 square m/s in 
the Jiujiang region. The results show that the 
diffusion rate of the river is generally more rapid 
than diffusion in the sea, and the diffusion rate is 
increased by the disturbance of shipping. Howev- 
er, this increase in the diffusion coefficient is not 
typical of fresh water in the Jiujiang region. 5) A 
gradient exists for the water current in the Jiujiang 
segment of the river which causes an eddy current 
and enhances exchange between surface and 
bottom water. The distribution of pollutants into 
the deeper waters of the river is accelerated by this 
eddy. Therefore a soluble pollutant can reach the 
drinking water intake for Jiujiang within five min- 
utes, so the ong yo of pollutants from the for- 
eign trade area of the port must be limited. (Au- 
thor’s abstract) 
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ACCUMULATION OF HEAVY METALS AND 
THE VARIATION OF AMINO ACIDS AND 
PROTEIN IN EICHHORNIA  CRASSIPES 
— ST IN THE DIANCHI LAKE (IN 


Academia Sinica, Beijing (China). Research Center 
for Eco-Environmental Sciences. 

Y. X. Lin, and X. M. Zhang. 

Oceanologia et Limnologia Sinica (Hai Yang Yu 
Hu Chao) HYHCAG, Vol. 21, No. 2, p 179-184, 
March 1990. 3 tab, 15 ref. English summary. 


Descriptors: *Bioaccumulation, *Bioindicators, 
*China, *Heavy metals, *Marsh plants, *Path of 
pollutants, Amino acids, Cadmium, Dianchi Lake, 
Lead, Organic pollutants, Proteins. 


The accumulation of heavy metals (Cu, Cd, Hg, 
and As) by Eichhornia crassipes (Mart.) Solms in 
the water of Dianchi Lake in Kunming and the 
variation of the protein and amino acid content 
were studied. The analytical results of the experi- 
ment indicate that Eichhornia crassipes (Mart.) 
Solms has a good accumulative coefficient for 
heavy metals. The highest concentration factors 
were 16,190 for Pb and 14,285 for Cd. The analysis 
of different parts of the plant showed that the 
accumulation in the root system is several times 
higher than the accumulation in the stems and 
leaves. This may result from the fact that the 
fibrous root system with its high contact area with 
water has high absorption capacity, and at the 
same time microbes adhering to the root system 
increase the accumulation. The content of protein 
and amino acids are relatively low in Eichhornia 
crassipes (Mart.) Solms growing in the water with 
higher levels of heavy metals. The content of 
protein in Eichhornia crassipes (Mart.) Solms is 
38.35%, the content of amino acids 32%. There are 
16 kinds of amino acids in Eichhornia crassipes 
(Mart.) Solms, not including tryptophan, crysteine 
and cystine which were not determined. Eichhor- 
nia can not only purify sewage, but can also serve 
as good forage and raw material for paper making 
as well as bio-energy. In utilizatiing Eichhornia for 
forage, the concentration of heavy metals and or- 
ganic pollutants found in the Eichhornia crassipes 
(Mart.) Solms must be considered. (Author’s ab- 
stract) 
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INDUCTION OF HEPATIC MIXED-FUNC- 
TION OXIDASE OF THE MULLET, MUGIL 
SO-IUY BY CRUDE OIL (IN CHINESE). 
— Sinica, Qingdao (China). Inst. of Ocean- 
ology. 

For primary bibliographic entry see Field 5C. 
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POISON RUNOFF: NEW ANSWERS TO A 
PERVASIVE PROBLEM. 

Natural Resources Defense Council, Inc., Wash- 
ington, DC. 

For primary bibliographic entry see Field 5G. 
W91-01623 


TRIBUTYLTIN AND INVERTEBRATES OF A 
SEAGRASS ECOSYSTEM: EXPOSURE AND 
RESPONSE OF DIFFERENT SPECIES. 

Cornell Univ., Ithaca, NY. Ecosystems Research 
Center. 

For primary bibliographic entry see Field 5C. 
W91-01625 


ENVIRONMENTAL FACTORS AFFECTING 
BENTHIC INFAUNAL COMMUNITIES OF 
THE WESTERN ARABIAN GULF. 

University of Petroleum and Minerals, Dhahran 
(Saudi Arabia). Research Inst. 

For primary bibliographic entry see Field 2L. 
W91-01626 


SEASONAL VARIATION OF THERMOPHILIC 
CAMPYLOBACTERS IN SEWAGE SLUDGE. 
Lancaster Univ. (England). Dept. of Biological 
Sciences. 

K. Jones, M. Betaieb, and D. R. Telford. 

Journal of Applied Bacteriology JABAA4, Vol. 
bee No. 2, p 185-189, August 1990. 1 fig, 3 tab, 12 
ref. 


Descriptors: *Bacteria, *Bacterial analysis, *Cam- 
pylobacter, *Digested sludge, *Microorganisms, 
*Pathogenic bacteria, “Seasonal variation, 
*Sludge, *Sludge analysis, England, Fate of pollut- 
ants, Monitoring, Sludge disposal, Sludge utiliza- 
tion, Wastewater, Wastewater treatment. 


The seasonal variation of thermophilic campylo- 
bacters in sewage sludge was studied over a 21 
month period. The numbers in fresh sludge (from 
ag rimary sedimentation) vary between approximate- 
y 200 and 5000/100 mi for most of the year but 
there was a large increase in May and June (in 
May 1988 on were 42,100 campylobacters/100 
ml which is 17 times more than in the preceding 
April). In 1989 there was a similar May/June peak 
but with lower numbers. This seasonal variation, 
measured by environmental monitoring, reflects 
the incidence of infections in the community. The 
same pattern was found in 2-d old sludge but the 
numbers were substantially lower (40% lower over 
the experimental period). Thermophilic campylo- 
bacters were virtually absent from digested sludge 
and sludge prior to land distribution. Survival ex- 
periments confirm that campylobacters survive for 
only a few hours in both sterile and unsterile 
digested and undigested sludge. These results sug- 
gest that it is safe to dispose of Lancaster’s digested 
sludge on land but there is still uncertainty about 
the ability of campylobacters to survive in sludge 
in the viable but non-culturable form. (Author’s 
abstract) 
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SUNLIGHT AND AUTOCHTH- 
ONOUS MICROBIOTA ON ESCHERICHIA 
COLI SURVIVAL IN AN ESTUARINE ENVI- 
RONMENT. 
Virginia Inst. of Marine Science, Gloucester Point. 
Dept. of Biological and Fisheries Sciences. 
M.W. Rhodes, and H. I. Kator. 
Current Microbiology CUMIDD, Vol. 21, No. 1, 
p 65-73, July 1990. 5 fig, 4 tab, 52 ref. NOAA 
Grant No. NA81AA-D-00025. 


Descriptors: *Chesapeake Bay, *Enteric bacteria, 
*Escherichia coli, *Estuaries, *Fate of pollutants, 





Cell mortality, Microbiological studies, Ultraviolet 
radiation. 


The effects of sunlight and the indigenous micro- 
biota on Escherichia coli survival were examined 
with membrane diffusion chambers deployed in 
Chesapeake Bay shellfish growing waters. Cham- 
bers, fitted with an ‘upper’ UV and visible light- 
transmitting copolymer film and ‘lower’ semiper- 
meable polycarbonate membrane, were deployed 
parallel to the water surface to maximize light 
exposure. Maximum values of a coefficient describ- 
ing changes in culturable cell densities after expo- 
sure to sunlight, were 1.7/h and 0.7/h in prelimi- 
tank and in situ experiments, respectively. 
Mortality and sublethal stress, the latter measured 
with an electrochemical detection technique, were 
largest during the first 4 h of exposure. Owing to 
the light-attenuating properties of Chesapeake Bay 
water, light-induced cell mortality was significant- 
ly reduced at 0.25 m compared with surface ex- 
posed cells, and was undetected at 0.5-1.0 m except 
during seasons of maximal light penetration. Com- 
bined exposure to both sunlight and the autochth- 
onous microbiota yielded significantly greater mor- 
tality than for either factor alone. (Author’s ab- 
stract) 
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COMPARISON OF A GENE PROBE WITH 
CLASSICAL METHODS FOR DETECTING 2,4- 
DICHLOROPHENOXYACETIC ACID (2,4-D)- 
BIODEGRADING BACTERIA IN NATURAL 
WATERS. 

pe State Univ., Corvallis. Dept. of Microbi- 
ology. 

P. S. Amy, M. V. Staudaher, and R. J. Seidler. 
Current Microbiology CUMIDD, Vol. 21, No. 2, 
p 95-101, August 1990. 4 fig, 3 tab, 19 ref. 


Descriptors: *Biodegradation, *Experimental data, 
*Fate of pollutants, *Herbicides, *Pesticides, 
Colony hybridization, Gene probes, Marys River, 
Willamette River. 


Colony hybridizations with a gene probe for enu- 
meration of bacteria the herbicide 2,4-dichloro- 
phenoxyacetic acid (2,4-D) were compared with 
classical enrichment and radiolabel most-probable- 
number (MPN) assay methods. UV scans of en- 
richment cultures revealed 2,4-D degradation with 
raw sewage occurred in 4-11 days, 4->22 days 
with Mary’s River water, and 5->22 days with 
Willamette River water. 14C-2,4-D MPN analysis, 
measuring release of 14CO2, yielded estimates of 
bacteria per milliliter able to degrade 2,4-D. Raw 
sewage estimates were 140,000 2,4-D degraders/ 
ml, Mary’s River water > 160,000/ml, and Willam- 
ette River water 16,000/ml. Activities noted by 
UV scan enrichment data supported these results. 
Autoradiograms of colony blots were also used to 
estimate numbers of 2,4-D-degrading bacteria. 
These estimates were also supported by the UV 
scan data from enrichment cultures. Raw sewage 
gave counts between 50,000 and 290,000 2,4-D- 
degrading bacteria/ml, which correlates well with 
the estimates obtained by 14C-MPN analyses. 
River waters, both much lower in total bacteria 
counts and organic carbon than raw sewage, yield- 
ed fewer 2,4-D-degrading bacteria than estimated 
by 14C-MPN. Media composition and cometabo- 
lism may account for discrepancies in estimates for 
2,4-D-degrading bacteria observed when colony 
blot and 14C-MPN analyses were compared. Rep- 
lica plating made it possible to test for 2,4-D biode- 
gradation from colonies reactive in autoradio- 
grams. Five of 12 colonies reacting in the colony 
hybridization exhibited biodegradation activities. 
Nonreactive colonies failed to degrade 2,4-D. (Au- 
thor’s abstract) 
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ANALYTICAL ASYMPTOTIC SOLUTIONS 
FOR LONGITUDINAL DISPERSION WITH 
DEAD ZONES. 

Contra Costa Water District, Concord, CA. 

For primary bibliographic entry see Field 8B. 
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NITRATES IN GROUND WATER. 
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S. Chakravarty. 
Water Resources Journal, No. 163, p 109-110, De- 
cember 1989. 1 fig, 6 ref. 


Descriptors: *Groundwater pollution, *India, *Ni- 
trates, *Nitrogen removal, *Nonpoint pollution 
sources, *Water pollution control, *Water pollu- 
tion treatment, Agricultural chemicals, Agricul- 
ture, Biodegradation, Desalination, Dissolved 
solids, Fertilizers, Membrane processes. 


A newly emerging problem in the field of ground- 
water quality is excessive nitrates arising from in- 
creased use of nitrogen fertilizers. A recent survey 
in India revealed that 1,290 groundwater samples 
from 11 States had a nitrate content more than 45 
mg/L. Most were also found to have a high dis- 
solved solids content. The standard technologies 
applied for desalination such as reverse osmosis 
and electrodialysis can also achieve the removal of 
nitrates. Natural decomposition of nitrates by bac- 
teria can be successfully applied. In many cases, a 
combination of instantly implemented hydrological 
measures and agricultural measures adapted to 
local conditions would be the most suitable way to 
solve the problem of nitrate load. Close collabora- 
tion between the water supplying and agricultural 
sectors within the affected catchment areas is nec- 
essary. (Miller-PTT) 
W91-01681 


EFFECT OF ENVIRONMENTAL STORAGE 
CONDITIONS ON THE ORGANIC CONTENT 
OF SIMULATED COAL LEACHATES, 


—_— Univ., Solomons. Chesapeake Biological 


For, primary bibliographic entry see Field 5G. 
W91-01689 


CAUSES OF TEMPORAL VARIABILITY OF 
LEAD IN DOMESTIC PLUMBING SYSTEMS. 
Illinois State Water Survey Div., Champaign. 
Aquatic Chemistry Section. 

M. R. Schoc! 

Environmental Monitoring and Assessment 
EMASDH, Vol. 15, No. 1, p 59-82, July 1990. 8 
fig, 6 tab, 38 ref. EPA Contracts 7W-7480-NASA 
and 7W-7425-NASX. 


Descriptors: *Lead, *Pipelines, *Statistical analy- 
sis, *Temporal variation, *Water pollution sources, 
Brass, Carbonates, Chlorine, Hydrogen ion con- 
centration, Orthophosphates, Silicates, Solder, 
Water conveyance. 


Sources of lead in drinking water are primarily 
lead pipe, lead/tin solder, and brass fixture materi- 
als. Lead levels in the water depend upon many 
solubility factors, such as: water pH, concentra- 
tions of substances such as inorganic carbonate, 
orthophosphate, chlorine, and silicate; tempera- 
ture; and the nature of the pipe surface. Physical 
factors such as time and chemical mass transfer are 
also significant in governing lead levels in non- 
equilibrium systems. Analytical variability is not 
particularly significant relative to between-site and 
within-site variability. Knowledge of temporal var- 
iability at each site is necessary to define a statisti- 
cally valid monitoring program. An analysis of 
published data covering repetitive measurements at 
a given site show that the variability of lead con- 
centration at each site tends to be characterized by 
the frequent occurrence of spikes. Variability ex- 
pressed as approximate relative standard deviations 
tend to be about 50-75% in untreated water, re- 
gardless of the mean lead concentration. The distri- 
butions are frequently not normal for small num- 
bers of samples. Monitoring programs must incor- 
porate controls for the causes of the within-site and 
between-site variability into their sampling design. 
The determination of necessary sampling frequen- 
cy, sample number and sample volume must be 
made with consideration of the system variability, 
or the results will be unrepresentative and irrepro- 
ducible. (Author’s abstract) 
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TRIAZINE HERBICIDE FATE IN A NO-TILL- 
AGE CORN (ZEA MAYS L.)-CROWNVETCH 
(CORONILLA VARIA L.) ‘LIVING MULCH’ 
SYSTEM. 
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Pennsylvania State Univ., University Park. Dept. 
of Agronomy. 

J. K. Hall, and N. L. Hartwig. 

Agriculture, Ecosystems and Environment 
AEENDO, Vol. 30, No. 3/4, p 281-293, April 
1990. 2 fig, 28 ref. 


Descriptors: *Crownvetch, *Herbicides, *Maize, 
*Mulches, *Path of pollutants, *Soil contamina- 
tion, *Triazine herbicides, Agriculture, Clay loam, 
Leaching, Pollutant identification, Soil analysis, 
Soil types. 


Chloro-s-triazine herbicide distribution, dissipation 
and leaching potential were examined in two un- 
tilled soils planted to corn (Zea mays L.) in a 
crownvetch (Coronilla varia L.) ‘living mulch’ 
sod. Herbicides studied were simazine (6-chloro- 
N,N’-diethyl-1,3,5-triazine-2,4-diamine), atrazine, 
cyanazine and procyazine. Each was applied at 2.2 
and 4.5 kg (active ingredient) /ha. Soil profiles 
were sampled twice yearly in 15 cm increments to 
91 or 122 cm deep. These soil fractions were 
analyzed for parent herbicide residues. Herbicide 
dissipation and translocation were rapid and exten- 
sive under no-tillage management, and herbicide 
distribution in the different soil profiles was not 
predictable solely on the basis of water solubility 
of the chemicals or soil texture. The probability of 
detecting subsoil levels of these herbicides was as 
great in the Murrill silty clay loam as in the Morri- 
son sandy loam tested. Simazine and atrazine were 
more persistent and detected more frequently at 
lower profile depths than cyanazine and procya- 
zine, which are considerably more water soluble. 
Redistribution of simazine and atrazine by leaching 
from early to mid-season was also more evident in 
each soil. (Author’s abstract) 

W91-01709 


EXAMINATION OF THE RANGE OF COPPER 
COMPLEXING LIGANDS IN NATURAL 
WATERS USING A COMBINATION OF CA- 
THODIC STRIPPING VOLTAMMETRY AND 
COMPUTER SIMULATION. 

Water Research Centre, Medmenham (England). 
Medmenham Lab. 

S. C. Apte, M. J. Gardner, J. E. Ravenscroft, and 
J. A. Turrell. 

Analytica Chimica Acta ACACAM, Vol. 235, No. 
2, p 287-297, August 15, 1990. 4 fig, 3 tab, 17 ref. 


Descriptors: *Chemical analysis, *Copper com- 
pounds, *England, *Estuaries, *Heavy metals, 
*Pollutant identification, *Voltammetry, *Water 
analysis, Analytical methods, Metal complexes, Or- 
ganic compounds, Salinity, Water quality control. 


Knowledge of the detection capabilities of specia- 
tion techniques, gained by calculation and comput- 
er simulation, can be combined with experimental 
measurements to arrive at an understanding of 
trace metal speciation which is less dependent on 
operational factors than other approaches. Surface- 
water samples were collected from the Humber 
Estuary and its tributaries in two surveys carried 
out in November 1988 and October 1989. Some 
supplementary river samples were also taken in 
February 1990. The sampling sites were chosen 
primarily to obtain information on freshwater 
inputs and to obtain a broad range of estuarine 
salinities. Although concentrations of total dis- 
solved copper can approach the estuarine Environ- 
mental Quality Standard value of 5 microgram/L, 
there is evidence of a substantial excess of com- 
plexing ligands at all locations except the outer 
estuary, where copper levels are much reduced by 
dilution. Dissolved copper is therefore present 
almost totally in the form of organic complexes. 
The range of different types of ligand is also as- 
sessed. In sea water there appears to be a range of 
ligands of differing affinities for copper; the com- 
plexing capacity ranges form 20 nM (conditional 
stability complex of the copper complex (K’) > 10 
raised to the fourteenth power) to 70 nM (K’ > 10 
raised to the eighth power). For estuarine samples, 
ligands with a high affinity for copper seem to be 
predominant and the overall complexing capacity 
rises to over 200 nM. In freshwater samples, it is 
likely that the potential for varying combinations 
of weak and strong complexes will depend on the 
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water quality, but a capacity to complex over 200 
nM oe is not unusual. (Author’s abstract) 
W91-01715 


ROLE OF AMMONIUM AND NITRATE RE- 
TENTION IN THE ACIDIFICATION OF 
LAKES AND FORESTED CATCHMENTS. 
Ontario Ministry of the Environment, Dorchester. 
Dorset Research Center. 

P. J. Dillon, and L. A. Molot. 

Biogeochemistry BIOGEP, Vol. 11, No. 1, p 23- 
43, September 1990. 6 fig, 8 tab, 57 ref. 


Descriptors: *Acid rain, *Acidification, *Ammoni- 
um, *Chemistry of precipitation, *Forest water- 
sheds, *Lakes, *Nitrates, Ecosystems, Freshwater, 
Nitrogen, Path of pollutants, Streams, Surface 
water. 


The relative contribution of HNO3 to precipitation 
acidity in Eastern Canada has increased in recent 
years leading to some concern that the relative 
importance of NO3(-) deposition in acidification of 
terrestrial and aquatic ecosystems may increase. To 
gage the extent of this impact, annual mass bal- 
ances for NO3(-) and NH4(+) were calculated for 
several forested catchments and lakes in Ontario. 
Retention of NH4(+) by forested catchments was 
consistently high compared to retention of NO3(-) 
which was highly variable. Retention of inorganic 
nitrogen was influenced by catchment grade and 
areal water discharge. In lakes, the reciprocals of 
retention of NO3(-) and NH4(+) were linearly 
related to the ratio of lake mean depth to water 
residence time and retention time did not appear to 
be a function of degree of acidification of the lakes. 
Net N consumption-based acidification of lakes, 
defined as the ratio of annual NH4(+) mass to 
NO3(-) mass consumption, was negatively correlat- 
ed with the areal water discharge and N consump- 
tion-related acidification was most likely to occur 
when the areal water discharge was <1.5 m/yr. If 
retention mechanisms are unaffected by changes in 
deposition, changes in deposition will still result in 
changes in surface water concentrations although 
the changes will be of similar proportions. There- 
fore, ‘NO3(-) saturation’ should not be defined by 
concentrations alone, but should be defined as de- 
creasing long-term, average NO3(-) retention in 
streams and lakes in response to long-term in- 
creases in NO3(-) deposition. Analysis of survey 
data will be facilitated by grouping lakes and 
catchments according to similar characteristics. 
(Author’s abstract) 
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METHANE EMISSIONS FROM FEN, BOG 
AND SWAMP PEATLANDS IN QUEBEC. 
— Univ., Montreal (Quebec). Dept. of Geog- 
raphy. 

T. R. Moore, and R. Knowles. 

Biogeochemistry BIOGEP, Vol. 11, No. 1, p 45- 
61, September 1990. 4 fig, 5 tab, 40 ref. 


Descriptors: *Air pollution sources, *Bogs, *Fens, 
*Global warming, *Limnology, *Methane, *Meth- 
anogenesis, *Quebec, *Swamps, *Wetlands, Aero- 
bic conditions, Anaerobic conditions, Climatic 
zones, Peat, Seasonal variation, Topography. 


A static chamber technique was used weekly from 
spring thaw to winter freezing to measure methane 
emissions from ten sites representing subarctic fens 
and temperate swamps and bogs. Rates of <200 
mgCH4/ sq m d were recorded in subarctic fens: 
within-site emissions were primarily controlled by 
the evolution of the peat thermal regime, though 
significant releases during spring thaw were re- 
corded at some sites. Between subarctic fens, to- 
pography and water table elevation were impor- 
tant controls on methane emissions, with the gen- 
eral sequence: pool = horizontal fen > string. 
Emission rates from the two swamp sites were 
lower (<20 mg CH4/sq m/d), except during the 
spring thaw and when the sites were saturated. 
The low water table (<80 cm depth) in abnormal- 
ly dry years reduced emission rates; rates were also 
low from a swamp site which had been drained 
and cleared of vegetation for horticulture. Meth- 
ane emission rates were also low (< 5 mg CH4/sq 
m/d) from 2 ombrotrophic bog sites. Laboratory 


measurements of rates of methane production 
under anaerobic conditions and methane consump- 
tion under aerobic conditions revealed that pro- 
duction rates were generally highest in the surface 
layers (0 to 25 cm depth); production was high in 
the fens and very low in the bogs. The swamp 
samples were able to produce methane under an- 
aerobic conditions, but were also able to consume 
methane under aerobic conditions. Annual meth- 
ane emission rates are estimated to be 1 to 10 g 
CH4/sq m from the fens, 1 to 4 g CH4/sq m from 
the swamps and <0.2 g CH4/sq m from the bogs 
and drained swamp. (Author’s abstract) 
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FATE OF pn an SURFACTANTS IN THE 

MARINE ‘(ONMENT: I. BIOCONCEN- 

ee OF F LONG-CHAIN ALKYLNITRILES 
AND TRIALKYLAMINES, 


Centro de Investigacion y Desarrollo, Barcelona 
re Dept. of Environmental 1p omg 

M. Valls, P. Fernandez, and J. M. Bay 

Chemosphere CMSHAF, Vol. 19, No. "1, p 1819- 
1827, 1989. 5 fig, 1 tab, 21 ref. 


Descriptors: *Alkylnitriles, *Bioaccumulation, *Bi- 
ological magnification, *Cationic surfactants, 
*Path of pollutants, *Spain, *Surfactants, *Trialky- 
lamines, Analytical methods, Fate of pollutants, 
Industrial wastes, Pollutant identification, Polycy- 
clic aromatic hydrocarbons, Sediment analysis, 
Toxicology. 


The occurrence of cationic surfactants in the envi- 
ronment, which account for 10% of the total in- 
dustrial output, has not been addressed until very 
recently. It is proposed that the long-chain alkyla- 
mines (TAMs) be used as conservative tracers of 
this class of surfactants because they have been 
found widely distributed in the aquatic environ- 
ment but their ecotoxicological implications still 
remain unknown. The bioconcentration of the 
(TAMS) and long-chain alkylnitriles (LANs), both 
of which are present as impurities in surfactant 
formulations, were assessed. Water, benthic and 
pelagic biota and sediment samples were collected 
in coastal areas off Barcelona, Spain, near the 
mouth of the Besas River, near a dumping site, and 
examined for the tracers. Long-chain alkylnitriles 
(LANs) and TAMs were identified for the first 
time in biota samples at concentrations ranging 
from 9 to 574 ng/g and from 157 to 825 ng/g 
(fresh weight basis), respectively. In addition, the 
simultaneous occurrence in the aquatic environ- 
ment of LANs and TAMs were also reported for 
the first time. The bioconcentratio factor values of 
both LANs and TAMs varied according to the 
different species but they were comparable to 
those found for polycyclic aromatic hydrocarbons. 
(See also W91-01733) (Agostine-PTT) 
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OBSERVATIONS ON OVERWINTERING JU- 

VENILE CHINOOK SALMON (ONCORHYN- 
TSHAWYTSCHA) EXPOSED TO 

BLEACHED KRAFT MILL EFFLUENT IN THE 

UPPER FRASER RIVER, BRITISH COLUM- 

BIA. 

Department of Fisheries and Oceans, Vancouver 

(British Columbia). West Vancouver Lab. 

I. H. Rogers, C. D. Levings, W. L. Lockhart, and 

R. J. Norstrom. 

Chemosphere CMSHAF, Vol. 19, No. 12, p 1853- 

1868, 1989. 3 fig, 6 tab, 33 ref. 


Descriptors: *Bioaccumulation, *British Columbia, 
*Effluents, *Fish physiology, *Industrial wastes, 
*Path of pollutants, *Pulp and paper industry, 
*Salmon, Chlorinated hydrocarbons, Ecology, 
Fish, Freshwater, Rivers, Toxicology. 


Chlorophenols and chloroguaiacols were quanti- 
fied in juvenile chinook salmon captured near 
bleached kraft mills in the upper Fraser River in 
December 1987. Fish captured in April 1988 
showed up to 55-fold induction of hepatic mixed 
function oxidase activity (EROD), and were con- 
taminated with up to 370 ng/kg of 2,3,7,8-trichlor- 
inated dibenzofuran (TCDF) and 68 ng/kg of 
2,3,7,8-trichlorinated dibenzodioxin (TCDD). It is 
concluded that juvenile chinook salmon that spend 


the winter near the pulp mill outfalls in the Upper 
Fraser River exhibit a strong biochemical response 
to unidentified inducing compounds in the 
bleached kraft mill effluent. In addition to 2,3,7,8- 
TCDD and 2,3,7,8-TCDF, they also accumulate 
other organic residues. The ecological conse- 
quences for these fish are uncertain and further 
studies are in progress to explore the ensuing 
stages of the lifecycle until the fish have successful- 
ly adapted to salt water. (Agostine-PTT) 
W91-01724 


POLYCHLORINATED DIBENZOFURAN 
(PCDF) AND DIBENZO-P-DIOXIN (PCDD) 
LEVELS IN ORGANISMS AND SEDIMENTS 
FROM THE FRIERFJORD, SOUTHERN 
NORWAY. 

Norsk Inst. for Vannforskning, Oslo. 

J. Knutzen, and M. Oehme. 

Chemosphere CMSHAF, Vol. 19, No. 12, p 1897- 
1909, 1989. 5 fig, 2 tab, 30 ref. 


Descriptors: *Dioxins, *Fjords, *Norway, *Poly- 
chlorinated biphenyls, *Sediment contamination, 
*Water pollution sources, Coasts, Crustaceans, 
Fish, Industrial wastes, Magnesium, Mussels, Pol- 
— identification, Sediment analysis, Water pol- 
ution. 


The contamination of a fjord region by dibenzo-p- 
dioxins (PCDD) polychlorinated dibenzofuran 
(PCDF) produced from a Mg-production plant has 
been studied. Levels in organisms (fish, crustacea, 
mussels) and sediments were determined. The re- 
sults were used to estimate the spreading of 
PCDD/PCDF by coastal currents. The present 
situation is compared with available information 
from other contaminated areas and with data for 
other contaminants in the recipient area such as 
hexachlorobenzene and octachlorostyrene. Com- 
pared to data from less contaminated sites, initial 
results from the sediment studies had 2,3,7,8- 
TCDD equivalent concentrations that were three 
orders of magnitude higher. For the characteristic 
2,3,7,8-substituted hexachlorodibenzofurans 
(HxCDFs) of the Mg plant effluent the figures are 
even higher. The same is valid for PCDD/PCDFs 
when compared to the content of surface sedi- 
ments from a lake locality solely contaminated 
from the atmosphere. Compared to the highest 
levels reported elsewhere, the Frierfjord sediments 
contained 50-200 times higher TCDD equivalent 
levels. (Agostine-PTT) 

W91-01726 


ASSOCIATION OF BENZO(A)PYRENE WITH 
DISSOLVED ORGANIC MATTER: PREDIC- 
TION OF K(DOM) FROM STRU AND 
CHEMICAL PROPERTIES OF THE ORGANIC 
MATTER. 

Oak —_ National Lab., TN. Environmental Sci- 
ences 

J.F. McCarthy, L. E. Roberson, and L. W. 


Burrus. 

Chemosphere CMSHAF, Vol. 19, No. 12, p 1911- 
1920, 1989. 1 fig, 2 tab, 28 ref. Department of 
Energy Contract DE-AC05-840R21400 


Descriptors: *Benzopyrene, *Chemical properties, 
*Dissolved solids, *Organic matter, *Path of pol- 
lutants, *Structural behavior, Groundwater, 
Humic acids, Pollutant identification, Statistical 
analysis, Surface water. 


The affinity of dissolved organic matter (DOM) 
for binding a polycyclic aromatic hydrocarbon, 
benzo(a)pyrene (BaP), was measured for 11 surface 
and groundwaters and a commercial humic acid. 
The hydrophobic-acid (HbA) and hydrophobic- 
neutral (HbN) compositions of the DOM, solution 
absorptivity at 270 nm (ABS-270), and DOM 
molar volumes were determined. Waters enriched 
in HbA material had a larger molar volume and 
higher aromatic content (as indicated by the ABS- 
270). There was a good correlation between the 
size and HbA content of the DOM from the differ- 
ent sources and the Kdom for binding BaP. An 
excellent predictive relationship was demonstrated 
between the ABS-270 of a water and the dissolved 
organic matter partition coefficient (Kdom) for 





binding BaP. Based on these results, it is suggested 
that binding of a BaP to DOM depends not only 
on the hydrophobicity of DOM, but also on the 
existence of an o; structure within the DOM to 
provide access of the aqueous solute to hydropho- 
bic domains within the DOM. (Author’s abstract) 
W91-01727 


ANALYSIS OF TARGET AND NONTARGET 


CHROMATOGRAPHY-PARTICLE BEAM AND 
INDUCTIVELY COUPLED PLASMA MASS 
SPECTROMETRY. 

California Dept. of Health Services, Berkeley. 
Hazardous Materials Lab. Section. 

For primary bibliographic entry see Field 5A. 
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— OF DEGRADATION OF 1,1,1-TRICH- 
LOROETHANE IN WATER BY HYDROLYSIS 
AND DEHYDROCHLORINATI 
Solvay and Cie S.A., Brussels (Belgium). Central 
Lab. 


R. R. Gerkins, and J. A. Franklin. 
Chemosphere CMSHAF, Vol. 19, No. 12, p 1929- 
1937, 1989. 1 fig, 3 tab, 14 ref. 


Descriptors: *Chlorinated hydrocarbons, *Dehalo- 
genation, *Fate of pollutants, *Hydrolysis, *Trich- 
loroethane, Degradation, Dehydrochlorination, 
Kinetics, Oxidation, Rate constants, Sinks. 


It is generally assumed that the only significant 
tropospheric sink for 1,1,1-trichloroethane is gas- 
phase oxidation initiated by reactions of its C-H 
bonds with naturally occurring hydroxyl radicals. 
This assumption is also the basis for calculating 
globally averaged tro) heric hydroxyl radical 
concentrations, from the known rate constant for 
the reaction of hydroxyl radical with 1,1,1-trich- 
loroethane and data on emission rates and tropo- 
spheric concentrations of the latter. Degradation of 
1,1,1-trichloroethane in water by hydrolysis and 
dehydrochlorination may conceivably be a signifi- 
cant sink for this compound in the environment. 
The kinetics of these reactions have been investi- 
gated in initially neutral water (becoming acid as 
the reaction proceeded), over a wide range of 
temperature (25 to 120 C). The experimental re- 
sults were consistent with a mechanism in which 
hydrolysis and dehydrochlorination reactions 
occur in parallel, according to first-order kinetics 
with respect to 1,1,1-trichloroethane. It was con- 
cluded that : (1) the reaction occurred solely in the 
aqueous phase; (2) 1,1-dichloroethylene is not an 
intermediate in the hydrolysis of 1,1,1-trichloroeth- 
ane to acetic acid. It was found that the activation 
energies of the hydrolysis and dehydrochlorination 
reactions are very close. According to the results, 
hydrolysis is roughly 2.7 times faster than dehy- 
drochlorination at 25 C, i.e. 1,1-dichloroethylene 
formation represents about 27% of the overall 
process. The half-lives of 1,1,1-trichloroethane in 
water at various temperatures, calculated from the 
rate constants are compared with values reported 
in the literature. The half-life at 20 C is found to be 
1.7 years. (Agostine-PTT) 
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COMPARATIVE TOXICITY OF SOLVENT 
YELLOW 33 (2-(2’-QUINOLINYL)-1,3-INDAN- 
DIONE) AND SOLVENT GREEN 3 (1,4-DI-P- 
TOLUIDINO-ANTHRAQUINONE) DYES TO 
FRESHWATER ORGANISMS. 

Johns Hopkins Univ., Shady Side, MD. Environ- 
mental Sciences Group. 

For primary bibliographic entry see Field 5C. 
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SIMPLE METHOD FOR _ ESTIMATING 
DERMAL ABSORPTION OF CHEMICALS IN 
WATER. 

ENVIRON Corp., Washington, DC 

S. L. Brown, and J. E. Rossi 

Chemosphere CMSHAF, Vol. 19, No. 12, p 1989- 
2001, 1989. 1 fig, 1 tab, 17 ref. 
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Descriptors: *Dermal absorption, *Path of pollut- 
ants, *Population exposure, *Public health, *Toxi- 
cology, *Water pollution, Mathematical studies, 
Model studies. 


A simple method was developed to estimate 
dermal absorption from variables describing the 
conditions of exposure and the physical properties 
of the chemicals in the water. A semiempirical 
mathematical model is proposed for estimating the 
dermal absorption of chemicals from dilute aque- 
ous solutions, such as bath water. Absorption de- 
pends on the concentration of the chemical in 
water, the area of skin exposed, the time of expo- 
sure, and a permeation coefficient that depends 
importantly on the relative solubility of the materi- 
al in lipids and water, among other factors not so 
easily modeled. Intakes by dermal absorption can 
be similar to intakes by ingestion from drinking 
water under certain circumstances for lipophilic 
chemicals, but they will usually be considerably 
lower. (Agostine-PTT) 

W91-01731 


EVALUATION 

TOXICS EXPOSURE IN THE GREAT LAKES 
REGION USING STORET DATA. 

George Mason Univ., Fairfax, VA. Dept. of Biol- 


ogy. 

L. J. Phillips, and G. F. Birchard. 

Chemosphere CMSHAF, Vol. 20, No. 6, p 587- 
598, 1990. 1 fig, 5 tab, 12 ref. 


Descriptors: *Data collections, *Great Lakes, 
*Path of pollutants, *Toxicity, *Water pollution 
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It has been suggested that residents of the Great 
Lakes region are at a greater risk of exposure to 
toxic substances than any other subset of the 
United States population. This project tested the 
potential for exposure to toxics by using the levels 
of toxic substances in fish tissue and sediment as 
surrogates for human exposure. Data were re- 
trieved from the EPA’s STORET database and 
sorted by USGS water resource regions. STORET 
is a computerized data base maintained for the 
storage and retrieval of water quality data within 
the United States. It is the largest data base avail- 
able for this p' , containing data for approxi- 
mately 150 million individual observations from 
over 680,000 sampling sites. EPA STORET data 
for 24 toxics from the 18 USGS regions in the 
continental United States were retrieved in a statis- 
tical summary format. These toxics were chosen 
because they are National Priority Pollutants for 
which sufficient STORET data were available. 
The summaries described the 15th, 50th, 85th per- 
centiles, and minimum, maximum, and mean values 
for these 24 toxics in sediments and fish tissue for 
the time periods 1978-1981 and 1982-1987. Data 
were subjected to two types of statistical analysis. 
In the first analysis the Great Lakes region was 
compared to the highest ranked region for each 
toxic. A second test was designed to provide an 
index of the potential for exposure by region ac- 
cording to the relative ranks of each toxic. The 
results indicate that the overall potential for expo- 
sure to toxics in the Great Lakes region is not 
higher than other geographical regions. (Agostine- 


PTT) 
W91-01732 


FATE OF CATIONIC SURFACTANTS IN THE 
MARINE ENVIRONMENT, II: PHOTOOXIDA- 
TION OF LONG-CHAIN ALKYLAMINES IN 
AQUEOUS MEDIA. 

Centro de Investigacion y Desarrollo, Barcelona 
(Spain). Dept. of Environmental Chemistry. 

M. Valls, J. M. Bayona, J. Albaiges, and M. 


Mansour. 
Chemosphere CMSHAF, Vol. 20, No. 6, p 599- 
607, 1990. 3 fig, 1 tab, 15 ref. 
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*Environment, *Fate of pollutants, *Marine envi- 
ronment, *Oxidation, *Surfactants, Mass spectrom- 
etry, Nitrogen compounds, Spectroscopy, Water 
chemistry. 


Sources Of Pollution—Group 5B 


A variety of long-chain aikylamines (NR1R2R3, 
where Rn = H, CH3, C14H29, C16H33 or 
C18H37) have been photooxidized in pure water 
and (wavelength >290 nm). Half-lives of 
these amines in the two aqueous systems ranged 
from 25-95 min. and 175-300 min, respectively, 
depending on the number and molecular weight of 
the alkyl substituents. According to mass spectral 
(CGC-MS) and spectroscopic (IR) data, oxidation 
products in alpha positions with respect to nitro- 
gen have been tentatively identified. Adduct for- 
mation between the photosensitizer (acetone) and 
secondary aliphatic amines is also detected. The 
stability of photoproducts was dependent of the 
photooxidation system and in general, they ap- 
peared to be more effective than the original 
amines. (See also W91-01723) (Author’s abstract) 
W91-01733 





POPULATION EXPOSURE TO CHLORO- 
PHENOLS, DIBENZO-P-DIOXINS AND DI- 
BENZOFURANS AFTER A PROLONGED 
GROUND WATER POLLUTION BY CHLORO- 
PHENOLS. 

National Public Health Inst., Kuopio (Finland). 
Dept. of Environmental Hygiene and Toxicology. 
P. Lampi, T. Vartiainen, and J. Tuomisto. 
Chemosphere CMSHAF, Vol. 20, No. 6, p 625- 
634, 1990. 2 fig, 2 tab, 20 ref. 


Descriptors: *Chlorinated hydrocarbons, *Chloro- 
phenols, *Groundwater pollution, *Path of pollut- 
ants, *Population —— *Water pollution ef- 
fects, Dibenzofurans, Dioxins, Drinking water, Ep- 
idemiology, Finland, Risk assessment. 


High concentrations of 70 to 140 microgram/L of 
total chlorophenols were found in the drinking 
water of about 3,500 inhabitants in southern Fin- 
land in 1987. Total chlorophenol levels from 
56,000 microgram/L to 190,000 microgram/L 
were found in the ground water between a sawmill 
and the water intake plant. In the present study 
which was carried out 3 months after closure of 
the water intake plant, an attempt was made to 
assess the exposure levels of inhabitants in order to 
provide the basis for epidemiological studies and 
risk assessment. Based on urinary excretion of 
chlorophenols it appears that the population using 
contaminated water, or fish from the contaminated 
lake, had been exposed to chlorophenols. No in- 
creased PCDD/PCDF (polychlorinated dibenzo- 
p-dioxins/dibenzofurans) concentrations were 
found in milk samples from mothers who had used 
the contaminated water. (Author’s abstract) 
W91-01734 


BUTYLTINS IN SEDIMENTS AND BIVALVES 
FROM U.S. COASTAL AREAS. 

Texas A and M Univ., College Station. Dept. of 
Oceanography. 

T. L. Wade, B. Garcia-Romero, and J. M. Brooks. 
Chemosphere CMSHAF, Vol. 20, No. 6, p 647- 
662, 1990. 6 fig, 1 tab, 32 ref. NOAA Grant 50- 
DGNC-5-00262 and Texas A&M University Sea 
Grant (R/ES-18). 


Descriptors: *Antifoulants, *Estuaries, *Mollusks, 
*Organotin compounds, *Path of pollutants, *Sedi- 
ment contamination, *Sediments, Bioavailability, 
Coasts, Fate of pollutants, Heavy metals. 


The concentration of butyltins in sediments from 
selected U.S. estuarine areas was determined in 
order to provide information on the role of sedi- 
ments as long term sinks for butyltin compounds. 
Butyltin concentrations in sediment samples from 
U.S. coastal areas ranged from < 5 to 282 ng Sn/ 
g. Butyltins were detected in 75% of the sediment 
samples analyzed. The predominant butyltin was 
tributyltin (TBT), which is also the most toxic. 
Dibutyltin (DBT) and monobutyltin (MBT) were 
detected in 30% of the sediment samples analyzed. 
These TBT degradation products were only found 
when TBT was present, usually at high concentra- 
tions. Mean bivalve butyltin concentrations were 
18 times higher than mean sediment concentra- 
tions. Based on bivalve analyses, bioavailable bu- 
tyltins were present at all the sites where butyltins 
were detected in the sediment. The sediments are 





Field 5—WATER QUALITY MANAGEMENT AND PROTECTION 


Group 5B—Sources Of Pollution 


one possible source of these bioavailable butyltins. 
However, the lack of correlation between sedi- 
ments and bivalve butyltin concentration indicates 
that other sources may be predominant. (Author’s 
abstract) 
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KINETIC STUDY OF THE DECOMPOSITION 
OF METHYL (1-BUTYLCARBAMOYL)-1H- 


YLCARBAMATE (MBC). 
Brock Univ., St. Catharines (Ontario). Dept. of 


Chemistry. 
R. P. Singh, I. D.. Brindle, C. D. Hall, and M. 
Chiba. 


Journal of Agricultural and Food Chemis 
JAFCAU, Vol. 38, No. 8, p 1758-1762, August 
1990. 3 fig, 4 tab, 14 ref. 


Descriptors: *Chemical analysis, *Degradation, 
*Fate of pollutants, *Fungicides, *Kinetics, *Path 
of pollutants, *Pesticides, High performance liquid 
chromatography, Hydrogen ion concentration, 
Laboratory methods. 


The kinetic study of the degradation of benomyl to 
methyl 1H-benzimidazol-2-ylcarbamate (MBC) in 
pure water and in aqueous solutions at otlag has 
been carried out by using reversed-p high- 
performance liquid chromatography (RP-HPLC) 
at room temperature (21 =/-1 C). The values of 
first-order rate constants for the degradation reac- 
tion were similar in the pH range 2-7, but at high 
acid concentration (pH 1.0) the rate constant 
showed a sharp decrease. This may be due to the 
protonation of benomyl at low pH where a sharp 
increase in its solubility was also observed. Quanti- 
tative conversion of benomyl to MBC was not 
observed in acetonitrile; instead, due to the reversi- 
ble nature of the reaction, at equilibrium about 
12% benomy]! remained intact. The rate constants 
for the forward reactions in acetonitrile were 
found to be .00025/s at 21 +/-1C and .00033/s at 
25 +/-1C. In mixed solutions of water with buffer, 
acetonitrile, or methanol the degradation of beno- 
myl slowed down with the increase in water con- 
centration. (Author’s abstract) 
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PHENOL POLYETHOXYLATES IN THE 
MARINE ENVIRONMENT. 
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The persistent metabolites of the nonionic surfac- 
tant nonylphenol polyethoxylates (NPnEO, n=1- 
18), namely nonylphenol (NP), nonylphenol mon- 
oethoxylate (NP1EO) and nonylphenol diethoxy- 
late (NP2EO), were analyzed in marine samples 
including sediment, artificially resuspended sedi- 
ment and water. The UV-fluorescence high-per- 
formance liquid chromatography determination 
was carried out after Soxhlet extraction with 
hexane from the sedimentary matrices followed by 
clean-up on aminosilica minicolumns. Four sam- 
pling campaigns at five representative stations of 
the Venice lagoon were conducted to ascertain 
temporal and spatial variability of the examined 
chemicals. A portable resuspending device allowed 
us to analyze the first 0.01-0.15 mm sediment layer, 
where the sum of NP, NPIEO and NP2EO was in 


the range 0.15-13.7 microgram/g (dry weight 
basis), at least five times higher than in the under- 
lying 5 cm of sediment. Amounts of resuspended 
material, and concentrations of NP, NPI1EO, 
NP2EO bound to it, showed a marked seasonal 
dependence: as much as twice the resuspended 
material, per unit of sediment surface, was meas- 
ured in April and July, compared with that in 
February, but resuspended NP, NPIEO and 
NP2EO per unit of sediment surface were in Feb- 
ruary one order of magnitude higher. A major 
factor responsible for this trend was related to the 
proliferation of macroalgae which contained an 
average NP+NP1EO+NP2EO concentration of 
0.25 plus or minus 0.15 microgram/g (dry wt.). In 
water, NPEO oligomers with up to 13 ethoxy units 
were found at an overall concentration range of 
0.6-4.5 microgram/L. (Author’s abstract) 
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EFFECTS OF ORGANIC SUBSTRATES ON 
DECHLORINATION OF AROCLOR 1242 IN 
ANAEROBIC SEDIMENTS. 

Michigan Univ., Ann Arbor. Dept. of Civil Engi- 
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Applied and Environmental Microbiology 
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bacteria. 


The effects of different organic substrates on the 
abilities of anaerobic sediment enrichments to re- 
ductively dechlorinate polychlorinated biphenyls 
(PCBs) were studied. Sediments collected from a 
site previously contaminated with PCBs were 
dosed with additional PCBs (Aroclor 1242;; ap- 
proximately 300 parts per million (300 micro- 
grams/gram), sediment dry weight) and incubated 
anaerobically with acetate, acetone, methanol, or 
—. The pattern of dechlorination was similar 
‘or each substrate-fed batch; however, the extent 
and rates of dechlorination were different. Signifi- 
cant dechlorination over time was observed, with 
the relative rates and extent of dechlorination 
being greatest for methanol-, glucose-, and ace- 
tone-fed batches and least for acetate-fed batches. 
Dechlorination occurred primarily on the meta- 
and para-positions of the highly chlorinated con- 
geners, resulting in the accumulation of less-chlor- 
inated, primarily ortho-substituted products. No 
significant dechlorination was observed in incuba- 
tion batches receiving no additional organic sub- 
strate, even though identical inorganic nutrients 
were added to all incubation batches. In addition, 
dechlorination was not observed in autoclaved 
controls that received substrate and nutrients. (Au- 
thor’s abstract) 
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INTERACTIONS BETWEEN BACILLUS 
THURINGIENSIS SUBSP. ISRAELENSIS AND 
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Interactions between Bacillus thuringiensis subsp. 
israelensis and fathead minnows, Pimephales pro- 
melas, were studied in laboratory exposures to two 
commercial formulations, Vectobac-G and Mos- 
quito Attack. Mortality among fatheads exposed to 
2,000,000 to 6,500,000 colony forming units/ml 
with both formulations was attributed to severe 
dissolved oxygen depletion due to formulation in- 
gredients rather than to direct toxicity from the 
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parasporal crystal. No adverse effects were ob- 
served at 640,000 colony forming units/ml and 
below. Fathead minnows rapidly accumulated high 
numbers of spores with 1 hr of exposure to 220,000 
colony forming units of Mosquito Attack/ml, pro- 
ducing whole-body counts of 4,000,000 colony 
forming units/fish. Comparison of counts on gas- 
trointestinal tract samples and whole-body samples 
and high numbers of spores in feces indicated that 
ingestion was the major route of exposure. B. 
thuringiensis subsp. israelensis spore counts de- 
creased rapidly after transfer of fish to clean water, 
with a drop of over 3 orders of magnitude in 1 day. 
Spores were rarely detected in fish after 8 days but 
were detectable in feces for over 2 weeks. These 
findings suggest that fish could influence the dis- 
semination of B. thuringiensis subsp. israelensis, 
and possibly other microbial agents, in the aquatic 
environment. (Author’s abstract) 
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IN ANAEROBIC AQUIFER SLURRIES, 
Oklahoma Univ., Norman. Dept. of Botany and 
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carbons, *Fate of pollutants, *Groundwater pollu- 
tion, *Microbial degradation, *Organic carbon, 
*Pesticides, *Sulfates, Anaerobic conditions, Dyes, 
Halogenated hydrocarbons, Metabolism, Sulfur. 


When di-, tri-, and tetrachloroaniline were incubat- 
ed in methanogenic groundwater slurries, they 
were reductively dehalogenated by the aquifer mi- 
crobiota. 2,3,4-Trichloroaniline was metabolized 
by two pathways. Primary dehalogenation oc- 
curred at either the meta or ortho position of this 
substrate to form 2,4-and 3,4-dichloroaniline, re- 
spectively. 3,4-Dichloroaniline could be stoichio- 
metrically converted to 3-chloroaniline. 2,3,4,5-Te- 
trachloroaniline was degraded by the sequential 
removal of halogens from the para and then the 
ortho position to form 3,5-dichloroaniline. An ad- 
ditional pathway was observed with this substrate 
when the aquifer slurries were amended with bu- 
tyrate. That is, halogens could be removed from 
both the meta and ortho positions of tetrachloroan- 
iline. The amendment of sulfate to methanogenic 
aquifer slurries slowed the rate of 2,3,4-5-tetrach- 
loroaniline degradation and increased the amount 
of substrate channeled through the additional path- 
way. The reported intermediates or end products 
were identified by their chromatographic mobility 
and mass-spectral profiles. (Author’s abstract) 
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EFFECTS OF LIGHT, TEMPERATURE, NI- 
TRATE, ORTHOPHOSPHATE, AND BACTE- 
RIA ON GROWTH OF AND HEPATOTOXIN 
PRODUCTION BY OSCILLATORIA AGARD- 
HII STRAINS. 

Helsinki Univ. (Finland). Dept. of Microbiology. 
K. Sivonen. 

Applied and Environmental Microbiology 
AEMIDF, Vol. 56, No. 9, p 2658-2666, September 
1990. 6 fig, 1 tab, 27 ref. 
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Lakes, Liquid chromatography, Nitrates, Ortho- 
phosphates, Oscillatoria, Path of pollutants. 


The efi. ts of bacteria, temperature, light, nitrate, 
and orthophosphate on growth of and hepatotoxin 
(desmethyl-3-microcystin-RR) production by QOs- 
cillatoria agardhii strains were studied under labo- 
ratory conditions. Strains were cultivated in Z8 
medium under continuous illumination. Growth 
was determined by measuring dry weight and 
chlorophyll a, while toxin was analyzed by high- 
performance liquid chromatography. Two of the 
three toxic cultures studied produced more toxins 





in axenic than in nonaxenic cultures. High toxin 
production was correlated with high nitrogen con- 
centrations (test range, 0.42 to 84 mg/L) and low 
light intensity (test range, 12 to 95 microeinsteins/ 
sq m/second). Toxin production depended on 
phosphorus concentration at low levels of phos- 
phorus (0.1 to 0.4 mg/L) and higher concentra- 
tions had no additional effect. The optimum tem- 
perature for toxin production and growth of green 
O. agardhii was 25 C. Red O. agardhii produced 
almost similar amounts of toxin at temperatures of 
15 to 25 C. The lowest toxin production by both 
strains was at 30 C. (Author’s abstract) 
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DISTRIBUTION AND RATE OF METHANE 
OXIDATION IN SEDIMENTS OF THE FLORI- 
DA EVERGLADES. 

Aarhus Univ. (Denmark). Inst. of Ecology and 
Genetics. 
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RESPONSE OF ATTACHED BACTERIA TO 
ZINC IN ARTIFICIAL STREAMS. 

Indiana Univ.-Purdue Univ. at Fort Wayne. Dept. 
of Biological Sciences. 

For primary bibliographic entry see Field 5C. 
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DEGRADATION OF PHENOL BY A BACTE- 
RIAL CONSORTIUM UNDER METHANO- 
GENIC CONDITIONS. 

Institut Armand-Frappier, Laval (Quebec). Centre 
de Recherche en Microbiologie Appliquee. 

For primary bibliographic entry see Field 5D. 
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TRIPHENYLTIN CHLORIDE IN CARP. 

Shiga Prefectural Inst. of Public Health and Envi- 
ronmental Science, Otsu (Japan). 
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Comparative Biochemistry and Physiology (C) 
CBPCEE, Vol. 95, No. 2, p 151-153, 1990. 2 fig, 2 
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Bioconcentration factors (BCF) were examined in 
carp (Cyprinus carpio L.) exposed to organotin 
compounds at three different pH levels in a contin- 
uous flow through system. The order of the BCF 
in carp at three pH values was pH 7.8 > pH 6.8 > 
pH 6.0 for both bis(tri-n-butyltin) chloride 
(Bu3SnCl) and triphenyltin chloride (Ph3SnCl) 
over the 14 days exposure period. There were 
significant differences (P < 0.05-P < 0.001) in the 
BCF values of both Bu3SnCl and Ph3SnCl be- 
tween the pH values at 1, 3, 7, 10 and 14 days. 
Partition coefficients between n-octanol and water 
(Pow) of both Bu3SnCl and Ph3SnCl increased 
with increasing pH (pH 5.8-8.0). The increase in 
the BCF values of Bu3SnCl and Ph3SnCl with 
increasing pH is probably due to the change of the 
chemical forms of tributyltin ion to tributyltin hy- 
droxide and tiphenyltin ion to triphenyltin hydrox- 
ide. (Author’s abstract) 
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Mercury, Path of pollutants, Zinc. 


Heavy metals influencing the filtering behavior of 
mussels cause alterations in the serotonergic and 
dopaminergic systems in the central nervous 
system of Anodonta cygnea both in vivo and in 
vitro. Forty hr exposure of the animals to CdCl2 
and ZnCl2 caused a transient parallel decrease in 5- 
HT and DA levels of the ganglia. Also CuCl2, 
HgCl2 and PbCl2 lowered 5-HT and DA concen- 
pom during treatment; restoration of 5-HT level 
rapid, while that of the DA concentration 
lasted f or several days. In isolated ganglia, uptake 
of 5-HT and DA was inhibited only at high (.0004 
moles/L) heavy metal concentrations; only CuCl2 
caused 60% depression of DA uptake in .00001 
moles/L. Release of monoamines was influenced in 
a different way: both spontaneous and K-induced 
5-HT release were depressed by Zn but were en- 
hanced by Cu, Hg and Pb ions. Spontaneous DA 
release was enhanced by Cu, while K-induced DA 
release was increased by Cd, Cu and Zn ions; Hg 
depressed both. The results give further evidence 
that heavy metals influence mussels’ behavior by 
influencing the monoamine systems of the brain. 
The mechanism, however, has not yet been clari- 
fied. (Author’s abstract) 
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LABORATORY STUDIES OF THE FLOW OF 
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AQUEOUS SOLUTIONS THROUGH BENTON- 
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The following organic solvents and their aqueous 
solutions were evaluated: benzene, toluene, p- 
xylene, nitrobenzene, trichloroethylene, ethyl ace- 
tate, 2-butanone and phenol. In each experiment, 
one pore volume of 0.005 N CaSO4 water solution 
flowed through the clays, followed by several pore 
volumes of aqueous solution of one of the organic 
solvents, and then by about three pore volumes of 
the neat organic solvent. The hydraulic conductiv- 
ity for the —_ organic solutions was not sig- 
nificantly different from those of water. The flow 
of the neat solvents through either the bentonite or 
kaolin clay increased by up to two orders of mag- 
nitude. The aqueous solutions did not change the 
physical appearance of the clays. The more hydro- 
phobic solvents caused the clays to shrink, produc- 
ing distinct large vertical cracks. The hydrophilic 
solvents typically caused the clays to aggregate 
and fracture. The kaolin clay appeared to aggre- 
gate more readily than the bentonite clay. The 
higher swelling of the clays in water than in the 
neat organic solvents likely caused the physical 
changes in the clays and the rapid flow of the neat 
solvents through them. (Author’s abstract) 
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NATURAL BIOREMEDIATION OF ORGANIC 
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Groundwater in the immediate vicinity of an area 


— used for the disposal of charcoal manu- 
facturing wastes has been shown to contain low 
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levels of phenolic and polycyclic compounds. 
Based on the analysis of samples obtained from 
monitoring wells, the levels of the organic con- 
taminants are reduced to near or below the detec- 
tion limit within a distance of 100 meters downgra- 
dient of the fill. Examination of the groundwater 
chemistry indicated that the aquifer is essentially 
aerobic across the site, except in the immediate 
vicinity of the fill. At this point, dissolved oxygen 
is apparently depleted due to the biodegradation of 
organic contaminants introduced into the ground- 
water, with a concomitant increase in the inorganic 
carbon concentration. Laboratory microcosm ex- 
periments demonstrated that the naturally occur- 
ring microorganisms can readily degrade a mixture 
of the predominant organic contaminants. Half- 
lives for biodegradation were in the range of 3 to 8 
days for phenolic substrates and 11 to 18 days for 
naphthalene. Computer model simulations indicat- 
ed that the attenuation observed in the aquifer 
cannot be explained in terms of physical processes 
such as adsorption or dispersion, but is consistent 
with biological degradation. (Author’s abstract) 
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Geraghty and Miller, Inc., Raleigh, NC. 

For primary bibliographic entry see Field 5A. 
W91-01785 


USE OF RESISTIVITY SOUNDINGS TO DE- 
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Sixteen Wenner and Schlumberger array electrical 
soundings were made over portions of the Mallard 
North landfill in DuPage County, Illinois, to maj 
the gross layered structure of a closed land 
Sounding curves were fit to standard type curves 
and values inverted in a ws procedure to 
yield multilayer geoelectri models. Wood, 
newspaper, cloth, glass, plastic and metal refuse 
interspersed with soil exhibited resistivities of 9-19 
ohm-m(unsaturated) and 2-7 ohm-m(leachate-satu- 
rated). Mature unfractured clay-till cover material 
exhibited a resistivity of about 30 ohm-m, and its 
thickness was estimated to within 27% of its true 
thickness. Larger errors were encountered over 
fractured and freshly emplaced cover. Soundings 
were also inverted to yield accurate leachate levels 
and refuse thickness (errors for both averaged 
about 30%). Although the soundings produced 
models with comparable accuracy, the soundings 
were less sensitive to cover heterogeneities and 
easier to deploy. Moore’s cumulative resistivity 
interpretation method was found to be unreliable in 
interpreting this type of resistivity data. However, 
models generated from electrical resistivity sound- 
ings are reasonably accurate in their depictions of 
internal conditions in this type of landfill. (Au- 
thor’s abstract) 
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MEASUREMENT AND INTERPRETATION OF 
LOW LEVELS OF DISSOLVED OXYGEN IN 
GROUND WATER. 
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MODELING THE FATE AND TRANSPORT OF 
ORGANIC CONTAMINANTS IN LAKE ST. 
CLAIR. 


National Oceanic and Atmospheric Administra- 
tion, Ann Arbor, MI. Great Lakes Environmental 
Research Lab. 

G. A. Lang, and T. D. Fontaine. 

Journal of Great Lakes Research JGLRDE, Vol. 
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EPA Interagency Agreement No. DW13931213- 
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In order to understand and predict the transport 
and fate of organic contaminants in Lake St. Clair, 
a multisegment, contaminant mass balance model 
was developed based on the Environmental Pro- 
tection Agency’s TOXIWASP model. The model 
was calibrated and tested against chloride data and 
cesium-137 data. It was then used to simulate poly- 
chlorinated biphenyl and octachlorostyrene (OCS) 
dynamics in the lake. The model predicted that 
during 1971-1983, 3.8 MT of OCS entered the lake, 
2.8 MT were flushed from the system, 0.8 MT 
were lost due to biological degradation and volatil- 
ization and 0.2 MT remained in the system. The 
model also predicted that during 1970-1974, 3.4 
MT of PCB entered the lake, 2.1 MT were flushed 
from the system, 2.2 MT were lost due to biologi- 
cal degradation and volatilization and the system 
mass of PCB decreased from 1.9 to 1.0 MT. (Au- 
thor’s abstract) 
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RELATIONSHIP BETWEEN CHLORINATED 
HYDROCARBONS AND ORGANIC CARBON 
IN SEDIMENT AND POREWATER. 

Minnesota Univ., Minneapolis. Dept. " of Civil and 
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Chlorinated hydrocarbons and organic carbon 
were measured in the bulk sediment, very fine, low 
density, sediment particles, porewater and Hexa- 
genia naiads of Lake Superior sediment to examine 
the distrigution of the hydrophobic organic com- 
pounds and how this distribution is influenced by 
organic carbon. The porewater was divided into 
filtered and unfiltered fractions. The sediment frac- 
tions did not behave the same in their affinity to 
bind the chlorinated hydrocarbons, nor were all of 
the chlorinated hydrocarbons bound to the same 
extent. The affinity for most of the hydrocarbons 
to the solids were in the order: larvae > fine 
particles > bulk sediment. The filtered porewater 
organic carbon (dissolved and/or collodial) was 
about 1/3 to 2/3 as efficient as the bulk sediment 
organic carbon at binding these hydrophobic com- 
pounds. A three-phase (solid, porewater organic 
carbon, dissolved) competitive model estimates 
that < 10% of the chlorinated hydrocarbons in the 
porewater are dissolved. The remaining fraction is 
associated with the organic porewater colloids. 
(Author’s abstract) 
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Concentrations of heavy metals and pheiore 
were measured in suspended solids collected from 
Hamilton Harbour, Lake Ontario, in the spring and 
late summer of 1986. Forms of iron were deter- 
mined using Mossbauer seman and related 
to the concentrations of heavy metals and phos- 
phorus. Two iron forms, wustite and hematite 
were identified in addition to naturally occurring 
Fe(2+) from chlorite and clays and Fe +) from 
amorphous iron oxides. The highest metal concen- 
trations are found in deep water and in areas 
adjacent to outfalls. The concentrations of wustite 
and hematite are correlated with the concentra- 
tions of heavy metals, particularly Zn and Pb. 
Heavy metals in suspended solids exceed guide- 
lines for open water disposal of dredged sediments. 
Phosphorus concentrations in suspended solids are 
high. Higher than average non-apatite inorganic P 
concentrations in solids are observed in samples 
taken from the vicinity of municipal discharges. 
Manganese and iron were released from bottom 
sediments during summer anoxia in the hypolim- 
nion of the deep water; however, no phosphorus 
release was observed. The results indicate that 
wustite and hematite are good tracers of industrial 
pollution and their distribution is of importance in 
determining the particle dynamics in Hamilton 
Harbor. (Author’s abstract) 
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The concentration of four metals in waters and 
eight metals in oysters and sediments from Gove 
Harbour, Northern Territory, were determined 
during the dry season of 1987. The measured con- 
centrations in the unfiltered waters were: zinc 
(1.10-7.28), cadmium (0.10-2.20), copper (0.25- 
3.45), and lead (0.15-2.87) a ae Heavy 
metal concentrations (in wet weight, micrograms/ 
gram) obtained for oysters from Gove Harbour 
were as follows: zinc (60.1-970), cadmium (0.14- 
4.07), copper (3.77-30.67), lead (not detected-0.46), 
aluminum (6.50-1123.0), nickel (0.02-0.44), manga- 
nese (0.24-2.04), and iron (4.28-981.3). In sedi- 
ments, the following concentrations, in dry 
weights (in micrograms/gram) were obtained: zinc 
(0.09-22.24), cadmium (not detected-0.45), copper 
(not detected-5.96), lead (not detected-2.98), alumi- 
num (229-16053.5), nickel (0.21-7.70), manganese 
(13.77-50.24), and iron (759.5-2659.6) Concentra- 
tions of zinc, aluminum, and cadmium were higher 
in the oysters. The level of cadmium exceeded the 
National Health and Medical Research Council 
(NHMRC) recommended limit. The levels of these 
and other metals were higher near a bauxite treat- 
ment plant. However, no heavy metal data are 
available at Gove Harbour to establish natural 
background levels. (Author’s abstract) 

W91-01813 


VOLATILIZATION OF SELENIUM FROM AG- 
RICULTURAL EVAPORATION POND SEDI- 
MENTS. 


California Univ., Riverside. Dept. of Soil and En- 
vironmental Sciences. 

For primary bibliographic entry see Field 5G. 
W91-01814 


POLLUTION BY THE ger ye PENTACH- 
LORONITROBENZENE INTENSIVE 
FARMING AREA IN JAPAN. 


Environmental Research Center of Kanagawa Pre- 
fecture, Yokohama (Japan). 

Y. Fushiwaki, N. Tase, A. Saeki, and K. Urano. 
Science of the Total Environment STENDL, Vol. 
92, p 55-67, March 1990. 10 fig, 3 tab, 15 ref. 


Descriptors: *Agricultural runoff, *Biodegrada- 
tion, *Farming, *Fate of pollutants, *Fungicides, 
*Path of pollutants, *Pentachloronitrobenzene, 
*Pesticides, *Water pollution sources, Agricultural 
chemicals, Japan, Pentachloroaniline, Pentachlor- 
othioanisole, River sediments, Sediment contami- 
nation, Soil contamination. 


Environmental pollution by pentachloronitroben- 
zene (PCNB) was investigated at Tsumagoi, an 
intensive farming area, where a great amount of 
PCNB has been applied. High concentrations of 
PCNB were detected in river water near an area of 
cabbage cultivation. Further, pentachloroaniline 
(PCA) and pentachlorothioanisole (PCTA), which 
are the principal biodegradation products of 
PCNB, were also detected, and their ratios to 
PCNB were higher in autumn than in summer. 
PCNB concentrations in soil were similar to those 
of river sediments, in which PCNB was concen- 
trated 5,000-10,000 times over levels in river water. 
The biodegradation rate of PCNB in river water 
was higher than in river sediment and soil. The 
formation rates of PCA from PCNB were higher 
in river sediment and soil than in river water. It is 
concluded that PCA remains for a long time in the 
environment and accumulates in river sediment 
and soil. (Author’s abstract) 

W91-01815 


FATE AND EFFECTS OF PULP MILL CHLOR- 
OPHENOLIC  4,5,6-TRICHLOROGUAIACOL 
IN A MODEL BRACKISH WATER ECOSYS- 
TEM 


Swedish Environmental Research Inst., 
rona. 

A. Rosemarin, M. Notini, M. Soderstrom, S. 
Jensen, and L. Landner. 

Science of the Total Environment STENDL, Vol. 
92, p 69-89, March 1990. 7 fig, 6 tab, 23 ref. 


Karlsk- 


Descriptors: *Algae, *Bioaccumulation, *Ecosys- 
tems, *Fucus, *Littoral environment, *Model stud- 
ies, *Path of pollutants, *Pulp wastes, *Water pol- 
lution sources, Baltic Sea, Chlorocatechols, Chlor- 
oguaiacols, Chlorophenols, Chloroveratroles, Pulp 
and paper industry, Sweden, Water pollution. 


The fate and effects of the pulp mill effluent com- 
pound 4,5,6-trichloroguaiacol (TCG) were tested 
over 16 months on a model Baltic Sea littoral zone 
using a Fucus vesiculosus-based mesoscale model 
ecosystem. Bioaccumulation of TCG and metabo- 
lites from water ranged from 50 times for algae up 
to 700 times for invertebrates and fish, the factor 
increasing with trophic level. Algae contained 
chloroguaiacols, chlorocatechols and chlorovera- 
troles and exhibited no major toxic effects. Fucus 
colonization appeared to be hindered by filamen- 
tous algae which covered surfaces otherwise avail- 
able for new colonization. This unrestricted fila- 
mentous algal growth was probably the result of 
reduced grazing by herbivores, which in turn was 
apparently caused by reproduction failure in her- 
bivorous crustaceans. Sediment-dwelling orga- 
nisms appeared less affected than invertebrates in 
an algal habitat, possibly because of reduced bioa- 
vailability of toxic compounds due to binding to 
sediment particles. TCG and metabolites in the 
sediment were dominated by catechols; no vera- 
troles were found. Only in the largest size class of 
sticklebacks was there a dose-related reduction in 
mean weight. Only 0.5% of the TCG added was 
recovered in the system after 16 months. Of this, 
99% was associated with the sediment. The re- 
mainder was divided equally between algae and 
fauna. The role of algae and sediment in the Baltic 
Sea littoral zone is therefore paramount to the 
ultimate fate and effects of such compounds on 
invertebrates and fish. (Author’s abstract) 
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TRENDS IN THE HEAVY METAL LEVELS IN 
THE DISSOLVED AND PARTICULATE 





PHASE IN THE DUTCH RHINE-MEUSE 
(MAAS) DELTA, 

Warsaw Univ. (Poland). Dept. of Chemistry. 

J. Golimowski, A. G. A. Merks, and P. Valenta. 
Science of the Total Environment STENDL, Vol. 
92, p 113-127, March 1990. 8 fig, 3 tab, 24 ref. 


Descriptors: *Cadmium, *Chromium, *Copper, 
*Heavy metals, *Lead, *Meuse River, *Rhine 
River, *The Netherlands, *Water pollution 
sources, *Zinc, Aquatic environment, Chemical 
analysis, Chemical properties, Chlorophyll, Distri- 
bution coefficients, Nutrients, Seston, Statistical 
analysis, Waal River, Water analysis. 


Levels of the heavy metals Cd, Cr, Cu, Pb, and 
Zn, in both the dissolved and particulate phase, 
were determined in two sampling campai ay ho 
August 1978 and August 1984 in the Dutch 
Meuse (Maas) Delta. Besides the heavy metal con- 
centrations, other important parameters were de- 
termined, such as the concentrations of seston, 
chlorophyll and nutrients. The concentrations of 
dissolved Cd and of Cd, Pb, and Cu in particulate 
matter were much higher in 1978 than in 1984, 
especially for Cd. This may be due to the strict 
regulations implemented in Germany to reduce the 
pollution of natural waters by heavy metals. The 
correlation between the high Cd content and the 
poe yey = content is explained by the binding of 
and dead organisms. The distribution 
of the m between the dissolved and the partic- 
ulate phase, indicated by the distribution quotient 
Kd, increases from low values of Kd for Cu and 
Zn, to higher values for Cd and Cr, and the highest 
values for Pb. The differences are explained by 
various binding forms of each of these metals in 
natural waters. (Author’s abstract) 
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RAINWATER ACIDITY AT JABIRU, AUSTRA- 
LIA, IN THE WET SEASON OF 1983/84, 
Commonwealth Scientific and Industrial Research 
Organization, Aspendale (Australia). Div. of At- 
mospheric Research. 

. Gillett, G. P. Ayers, and B. N. Noller. 


Science of the Total Environment STENDL, Vol. 
92, p 129-144, March 1990. 2 fig, 7 tab, 30 ref. 


Descriptors: *Acid rain, *Air pollution sources, 
*Australia, *Hydrochloric acid, *Nitric acid, *Path 
of pollutants, *Precipitation, *Rainfall, *Sulfuric 
acid, *Water pollution sources, Chemical analysis, 
Data collections, Formic acid, Meteorology, Or- 
ganic acids, Water analysis. 


Rainwater was collected on an event basis at 
Jabiru, Australia (12 degrees 40 minutes S, 132 
degrees 53 minutes E), from 20 October 1983 until 
28 March 1984. Analysis showed that rainwater in 
this area contained only about 20 microequiva- 
lents/liter each of major cations and anions. How- 
ever, the rainfall was acidic (volume weighted 
mean pH 4.89). The free acidity was due mostly to 
the presence of formic acid and other unidentified 
weak organic acids, although sulfuric, nitric, and 
hydrochloric acids made a significant contribu- 
tions, especially early in the Wet season. A strong 
meteorological influence on ion concentration was 
evident in the consistent decrease in concentration 
associated with the change in storm classification 
from transitional to monsoonal. Concentrations of 
sulfur dioxide, aerosol sulfate and cloudwater sul- 
fate due to emissions from the Mount Isa smelting 
complex 1200 km distant were calculated accord- 
ing to a simple dispersion model used previously in 
Australian plume studies. The calculations suggest 
that Mt. Isa would contribute little to atmospheric 
acidity at Jabiru under the normal range of meteor- 
ological conditions in the region. (Author’s ab- 


stract) 
W91-01818 


SPATIAL AND SEASONAL DIFFERENCES IN 
THE PCB CONTENT OF THE MUSSEL MYTI- 
LUS EDULIS. 

Delta Inst. for Hydrobiological Research, Yerseke 
(Netherlands). 

H. Hummel, R. H. Bogaards, J. Nieuwenhuize, L. 
de Wolf, and J. M. van Liere. 

Science of the Total Environment STENDL, Vol. 


WATER QUALITY MANAGEMENT AND PROTECTION—Field 5 


92, p 155-163, March 1990. 5 fig, 1 tab, 19 ref. 


Descriptors: *Bioaccumulation, *Estuarine envi- 
ronment, *Lipids, *Mytilus, *Path of pollutants, 
*Polychlorinated biphenyls, *Seasonal variation, 
*Spatial distribution, Chemical analysis, Mussels, 
Oosterschelde Estuary, Salinity, The Netherlands, 
Westerschelde Estuary. 


Seasonal and spatial variation in the concentration 
of polychlorinated biphenols (PCBs), fats (non- 
polar lipids) and total lipids and the condition of 
the mussel Mytilus edulis were assessed in three 
differing water bodies of the Dutch delta area. 
Highest concentrations of PCBs in the mussel were 
found in the Westerschelde estuary, with much 
lower concentrations in the Oosterschelde and the 
brackish lake Grevelingenmeer. Spatial differences 
were strongly related to salinity; lower concentra- 
- were found at the more saline stations, point- 
to freshwater inputs as being the origin of the 
PCBS i in mussels. The PCB concentration in mus- 
sels, on the basis of dry or total weight, in general 
increased during summer, autumn and winter and 
decreased strongly during spring. The strong de- 
crease is related to the spawning of gametes. Sea- 
sonal changes in the PCB concentrations on the 
basis of the dry weight were not related to changes 
in the fat content or the condition of the animals. 
Only PCBs on a fat basis were negatively related 
to fat content, indicating a dilution of PCBs during 
seasonal fat accumulation and concentration of 
PCBs during fat utilization, in such a way that the 
total PCB concentration in the animal remains the 
same. It seems that, besides reproduction, equilibri- 
um partitioning is the most probable mechanism 
that determines the PCB content of mussels. (Au- 
thor’s abstract) 
W91-01819 


CHEMICAL COMPOSITION OF BULK PRE- 
CIPITATION ACROSS THE MOUNTAINS OF 
SNOWDONIA, U.K. 

Institute of Terrestrial Ecology, Bangor (Wales). 
Bangor Research Station. 

For primary bibliographic entry see Field 2B. 
W91-01820 


MERCURY, CADMIUM AND LEAD IN EELS 

AND ROACH: THE EFFECTS OF SIZE, 
IN, AND LOCALITY ON METAL CON- 

CENTRATIONS IN FLESH AND LIVER. 

a Univ., Colchester (England). Dept. of Biol- 


A “4 E. Barak, and C. F. Mason. 
Science of the Total Environment STENDL, Vol. 
92, p 249-256, March 1990. 1 fig, 4 tab, 17 ref. 


Descriptors: *Absorption, *Bioaccumulation, 
*Cadmium, *Eel, *Lead, “Liver, *Mercury, 
*Muscle, *Path of pollutants, *Roach, *Seasonal 
variation, Aquatic environment, Brett River, 
Chelmer River, England, Fate of pollutants, Fish 
physiology, Heavy metals. 


Accumulation patterns of contaminants in fish are 
dependent both on uptake and elimination rates. 
The uptake of metals is influenced by many fac- 
tors, including locality, species, sex, age, and state 
of gonadal maturation. Elimination of metals is an 
— biochemical and physiological process. Mer- 

ury, cadmium and lead were measured in the liver 
pen nd flesh of 885 eels and 338 roach collected from 
four sites on the Rivers Brett and Chelmer, eastern 
England, over the period November 1985 to No- 
vember 1987. Concentrations of metals in the liver 
and flesh of both species were highly correlated at 
all sites. Generally, mercury in flesh and liver were 
correlated with fish length in both species. There 
were fewer significant relationships between 
length and the concentrations of cadmium and 
lead. Site differences in mean concentrations were 
recorded. Seasonal variations in metal concentra- 
tions were largely restricted to eels from a more 
polluted site downstream from the town of 
Chelmsford. The source of the contamination is 
unknown. The seasonal effects were mainly detect- 
ed in livers. This may be related to the differences 
between organs in relation to the binding strength 
of metals in body proteins. Weakly bound metals in 
soft organs, such as the liver, may be more easily 
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influenced by seasonal changes compared with 
strongly bound metals in flesh. (See also W91- 
01822) (Author’s abstract) 

W91-01821 


MERCURY, CADMIUM AND LEAD CONCEN- 
TRATIONS IN FIVE SPECIES OF FRESHWA- 
TER FISH FROM EASTERN ENGLAND. 

Essex Univ., Colchester (England). 

N. A. E. Barak, and C. F. Mason. 

Science of the Total Environment STENDL, Vol. 
92, p 257-263, March 1990. 1 fig, 3 tab, 9 ref. 


Descriptors: *Absorption, *Bioaccumulation, 
*Cadmium, *Chubs, *Lead, *Mercury, *Path of 
pollutants, *Perch, *Pike, *Seasonal variation, 
Aquatic environment, Aquatic life, Biochemistry, 
Brett River, Chelmer River, Chemical analysis, 
England, Fate of pollutants, Fish, Heavy metals, 
Minnow, Tench. 


A total of 146 samples of five species of fish were 
examined between March and November 1986 in 
four sites from the Rivers Brett and Chelmer in 
eastern England. Concentrations of mercury, cad- 
mium, and lead were measured in the flesh and 
liver of 35 dace, 15 chub, 18 tench, 22 perch, and 
56 pike. Variations in heavy metals concentrations 
between the sites and species were found to be 
related mainly to size differences of fish. Mercury 
levels in the flesh were higher than in the liver, 
while cadmium and lead levels were higher in the 
liver than in the flesh. (See also W91-01821) (Au- 
thor’s abstract) 
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DETERMINATION OF TRACE QUANTITIES 
OF ORGANOTIN COMPOUNDS IN COASTAL 
WATERS OF GREECE BY GRAPHITE FUR- 
NACE ATOMIC ABSORPTION SPECTROME- 


Thessaloniki Univ., Salonika (Greece). Environ- 
mental Pollution Control Lab. 

For primary bibliographic entry see Field 5A. 
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DEVELOPMENT OF AN EXPERT SYSTEM 
EMBEDDING PATTERN RECOGNITION 
TECHNIQUE FOR GROUNDWATER POLLU- 
TION SOURCE IDENTIFICATION. 

California Univ., Davis. Dept. of Civil Engineer- 


ing. 
B. Datta, J. E. Beegle, M. L. Kavvas, and G. T. 
Orlob. 


Available from National Technical Information 
Service, Springfield, VA 22161 as PB90-185927/ 
AS. Price codes: A08 in paper copy, AOI in micro- 
fiche. Completion Report, 1989. 132p, 33 fig, 16 
tab, 38 ref, 9 append. USGS Contract 14-08-0001- 
G1500. 


Descriptors: *Computer programs, *Expert sys- 
tems, *Groundwater pollution, *Mathematical 
models, *Optimization, *Sensitivity analysis, Algo- 
rithms, Bayes Optimal Decision Rule, Computer 
models, Model studies, Solute transport models, 
Statistical studies. 


A new methodology for the identification of un- 
known sources of groundwater pollution is devel- 

oped. This new methodology is based on the con- 
cept of statistical pattern recognition. The statisti- 
cal pattern recognition algorithm uses Bayes’ Opti- 
mal Decision Rule. The function of the pattern 
recognition system is to match statistically an ob- 
served set of concentrations in the field with a 
comparable set obtained by simulating groundwat- 
er transport for various disposal conditions. In 
order to make the application of this methodology 
easier, an Expert System was developed. This 
Expert System uses the results obtained by apply- 
ing the pattern recognition algorithm to select a 
particular set of pollution source locations and 
magnitudes. The Expert System also has the capa- 
bility of adding measures of confidence to alterna- 
tive selections of sources made by the pattern 
recognition system, such that these solutions can 
be ranked according to the subjective confidences 
supplied by the users. The performance of the 
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pattern recognition system and the Expert System 
was evaluated for a selected study area. (USGS) 
W91-01825 


MODELING ORGANIC CONTAMINANT 
SORPTION IMPACTS ON AQUIFER RESTO- 
RATION. 

North Carolina Univ., Chapel Hill. Dept. of Envi- 
ronmental Sciences and Engineering. 

C. T. Miller, J. A. Pedit, E. G. Staes, and R. H. 
Gilbertsen. 

Available from National Technical Information 
Service, Springfield, VA 22161 as PB90-185059/ 
AS. Price codes: A06 in paper copy, A01 in micro- 
fiche. North Carolina Water Resources Research 
Institute, Raleigh, Completion Report No. 246, 
(UNC-WRRI-89-246), July 1989. 92p, 20 fig, 6 tab, 
79 ref, 3 append. State Project 70078. 


Descriptors: *Aquifers, *Groundwater pollution, 
*Model studies, *Organic wastes, *Sorption, Math- 
ematical models, North Carolina, Oil wastes, Path 
of pollutants, Sorption equilibrium models, Water 
pollution sources. 


The groundwater resources of the U.S. have been 
contaminated by a variety of organic pollutants 
that include solvents, petroleum products, and pes- 
ticides. A need exists to understand the movement 
of contaminants in the subsurface so that: (1) an 
assessment of the risk due to contamination may be 
made; (2) an economical and environmentally ac- 
ceptable response to contamination may be de- 
signed; and (3) an appropriate ranking of sites that 
require clean-up and that are competing for the 
same fixed pool of resources may be accomplished. 
Many common organic contaminants sorb to solid 
surfaces, like soils or aquifer materials. Sorption 
affects the rate of transport for a given contami- 
nant in the subsurface and may also affect the rate 
of contaminant degradation. An understanding of 
the sorption process is, therefore, an important part 
of understanding the overall movement of a con- 
taminant in the subsurface. This work focuses on 
the investigation of the sorption process in the 
subsurface. Specifically four aspects are consid- 
ered: the measurement of sorption equilibrium for 
petroleum-based contaminants to a coastal North 
Carolina aquifer material; determination of the rate 
of sorption for these systems; development of 
mathematical models that may be used to simulate 
the sorption process; and an analysis of the signifi- 
cance of sorption-desorption rates for predicting 
field-scale transport of organic contaminants. Lab- 
oratory results demonstrate the relative importance 
of sorption as a function of compound type using 
aquifer material collected from a Camp Lejeune 
field site. The sorption process is shown to require 
several days to approach equilibrium, while the 
final equilibrium is found to be nonlinear. (USGS) 
W91-01827 


TRITIUM CONCENTRATIONS IN FLOW 
FROM SELECTED SPRINGS THAT DIS- 
CHARGE TO THE SNAKE RIVER, TWIN 
FALLS-HAGERMAN IDAHO. 
ene Survey, Idaho Falls, ID. Water Re- 
iV. 
L. J. Mann. 
Available from Books and Open File Report Sec- 
tion, USGS, Box 25425, Denver, CO 80225. USGS 
Water-Resources Investigations Report 89-4156, 
1989. 20p, 2 fig, 3 tab, 15 ref. 


Descriptors: *Path of pollutants, *Radioactive 
wastes, *Radioactivity, *Springs, *Tritium, Idaho, 
Idaho National Engineering Laboratory. 


Concern has been expressed that some of the ap- 
proximately 30,900 curies of tritium disposed to the 
Snake River Plain aquifer from 1952 to 1988 at the 
INEL (Idaho National Engineering Laboratory) 
have migrated to springs discharging to the Snake 
River in the Twin Falls-Hagerman area. To docu- 
ment tritium concentrations in springflow, 17 
springs were sampled in November 1988 and 19 
springs were sampled in March 1989. Tritium con- 
centrations were less than the minimum detectable 
concentration of 0.5 pCi/mL (picocuries/mL) in 
November 1988 and less than the minimum detect- 
able concentration of 0.2 pCi/mL in March 1989; 


the minimum detectable concentration was smaller 
in March 1989 owing to a longer counting time in 
the liquid scintillation system. The maximum con- 
taminant level of tritium in drinking water as estab- 
lished by the U.S. Environmental Protection 
Agency is 20 pCi/mL. U.S. Environmental Protec- 
tion Agency sample analyses indicate that the triti- 
um concentration has decreased in the Snake River 
near Buhl since the 1970’s. In 1974-79, tritium 
concentrations were less than 0.3 +/-0.2 pCi/mL 
in 3 of 20 samples; in 1983-88, 17 of 23 samples 
contained less than 0.3 +/-0.2 pCi/mL of tritium; 
the minimum detectable concentration is 0.2 pCi/ 
mL. On the basis of decreasing tritium concentra- 
tions in the Snake River, their correlation to cessa- 
tion of atmospheric weapons tests tritium concen- 
trations in springflow less than the minimum de- 
tectable concentration, and the distribution of triti- 
um in groundwater at the INEL, aqueous disposal 
of tritium at the INEL has had no measurable 
effect on tritium concentrations in springflow from 
the Snake River Plain aquifer and in the Snake 
River near Buhl. (USGS) 

W91-01833 


INORGANIC AND ORGANIC GROUND- 
WATER CHEMISTRY IN THE CANAL CREEK 
AREA OF ABERDEEN PROVING GROUND, 


MARYLAND. 

Geological Survey, Towson, MD. Water Re- 
sources Div. 

M. M. Lorah, and D. A. Vroblesky. 

Available from Books and Open File Report Sec- 
tion, USGS, Box 25425, Denver, CO 80225. USGS 
Water-Resources Investigations Report 89-4022, 
1989. 97p, 3 pl, 11 fig, 16 tab, 49 ref. 


Descriptors: *Aromatic compounds, *Chlorinated 
hydrocarbons, *Fate of pollutants, *Groundwater 
pollution, *Maryland, *Path of pollutants, *Water 
quality, Aberdeen Proving Ground, Aliphatic hy- 
drocarbons, Chemical degradation, Coastal 
aquifers, Inorganic compounds, Microbial degrada- 
tion, Organic solvents, Physicochemical proper- 
ties, Unconsolidated aquifers. 


Groundwater chemical data were collected from 
November 1986 through April 1987 in the first 
phase of a 5-year study to assess the possibility of 
groundwater contamination in the Canal Creek 
area of Aberdeen Proving Ground, Maryland. 
Water samples were collected from 87 observation 
wells screened in Coastal Plain sediments; 59 sam- 
ples were collected from the Canal Creek aquifer, 
18 from the overlying surficial aquifer, and 10 from 
the lower confined aquifer. Dissolved solids, chlo- 
ride, iron, manganese, fluoride, mercury, and chro- 
mium are present in concentrations that exceed the 
Federal maximum contaminant levels for drinking 
water. Elevated chloride and dissolved-solids con- 
centrations appear to be related from contaminant 
plumes but also could result from brackish-water 
intrusion. Excessive concentrations of iron and 
manganese were the most extensive water quality 
problems found among the inorganic constituents 
and are derived from natural dissolution of miner- 
als and oxide coatings in the aquifer sediments. 
Volatile organic compounds are present in the 
Canal Creek and surficial aquifers, but samples 
from the lower confined aquifer do not show any 
evidence of contamination by inorganic or organic 
chemicals. The volatile organic contaminants de- 
tected in the groundwater and their maximum con- 
centrations (in micrograms/L) include 1,1,2,2-te- 
trachloroethane (9,000); carbon tetrachloride (480); 
chloroform (460); 1,1,2-trichloroethane (80); 1,2- 
dichloroethane (990); 1,1-dichloroethane (3.1); te- 
trachloroethylene (100); trichloroethylene (1,800); 
1,2-trans-dichloroethylene (1,200); 1,1-dichloroeth- 
ylene (4.4); vinyl chloride (140); benzene (70); and 
chlorobenzene (39). On the basis of information on 
past activities in the study area, some sources of 
the volatile organic compounds include: (1) decon- 
taminants and degreasers; (2) clothing-impregnat- 
ing operations; (3) the manufacture of impregnite 
material; (4) the manufacture of tear gas; and (5) 
fuels used in garages and at the air-field. The high 
density of most of the detected organic compounds 
in free-product form would have aided their move- 
ment into the aquifers by vertical sinking. The 
outcrop area of the upper confining unit and an 
area cut by a paleochannel are most susceptible to 


contamination because a near-surface impermeable 
layer is not present. (USGS) 
W91-01837 


HYDROGEOLOGIC, WATER-LEVEL, AND 
WATER-QUALITY DATA FROM MONITOR- 
ING WELLS AT THE U.S. MARINE CORPS 

CHERRY POINT, NORTH 


Geological Survey, Raleigh, NC. Water Resources 
Div. 

L. C. Murray, and K. M. Keoughan. 

Available from Books and Open File Report Sec- 
tion, USGS, Box 25425, Denver, CO 80225. USGS 
Water-Resources Investigations Report 89-4200, 
1990. 86p, 14 fig, 9 tab, 26 ref. 


Descriptors: *Cherry Point, *Groundwater pollu- 
tion, *Hydrologic data, *Monitoring, *North 
Carolina, *Observation wells, *Water quality, 
*Water resources data, Hydrogeology, Pollutant 
identification, Sedimentary petrology. 


Unlined hazardous-waste disposal sites at the U.S. 
Marine Corps Air Station, Cherry Point, North 
Carolina, are located near drinking water supply 
wells that tap the Castle Hayne aquifer. Hydrogeo- 
logic and water quality data were collected near 
two of these sites from 12 monitoring wells in- 
stalled in May to June 1987. Near the northern- 
most disposal site, differences in hydraulic head 
between the surficial, intermediate Yorktown, and 
Castle Hayne aquifers indicate the potential for 
migration of contaminants downward into the 
Castle Hayne. Movement would be impeded, how- 
ever, by two confining units that separate the three 
aquifers. Near the southernmost landfill, these units 
are thin and discontinuous. However, water-level 
data in this area indicate that water from both the 
Castle Hayne and Yorktown aquifers flows 
upward into the surficial aquifer, which reduces 
the potential for downward contaminant move- 
ment. Groundwater in the surficial aquifer at both 
sites moves laterally away from nearby drinking 
water supply wells and toward Slocum Creek. 
Elevated concentrations of trichloroethylene and 
1,2-dichloroethene (4,600 and 4,800 ug/L (micro- 
grams per liter), respectively) were detected in 
water samples collected from the surficial aquifer 
near the southernmost landfill; smaller concentra- 
tions were detected in the Yorktown aquifer (16 
and 8 ug/L, respectively). With the exception of 
iron and manganese, trace metals detected in the 
wells sampled near both landfills were below U.S. 
Environmental Protection Agency drinking water 
standards. Highest concentrations of priority pol- 
lutant metals detected were for zinc (60 ug/L) and 
chromium (36 ug/L). (USGS) 

W91-01844 


SOURCES AND DISTRIBUTION OF NITRATE 
IN GROUND WATER AT A FARMED FIELD 
IRRIGATED WITH SEWAGE TREATMENT- 
PLANT EFFLUENT, TALLAHASSEE, FLORI- 
DA. 

Geological Survey, Tallahassee, FL. Water Re- 
sources Div. 

For primary bibliographic entry see Field SE. 
W91-01857 


COMPARING THE EFFECTS OF ACIDIC DEP- 

OSITION ON THE CHEMISTRY OF SMALL 
IN THE SOUTH ISLAND OF NEW 

ZEALAND WITH THOSE IN THE FICHTEL- 

GEBIRGE, F.R.G. 

Bayreuth Univ. (Germany, F.R.). Lehrstuhl fuer 

Hydrologie. 

A. Stenzel, and R. Herrmann. 

Catena, Vol. 17, No. 1, p 69-83, February 1990. 2 

fig, 6 tab, 22 ref. 


Descriptors: *Acid rain effects, *Acid streams, 
*Acidic water, *Aluminum, *New Zealand, *Or- 
ganic acids, *Water chemistry, *Water pollution 
sources, *West Germany, Conductivity, Deposi- 
tion, Fluorides, Phosphates, Sediment load, Statis- 
tical analysis, Streams, Sulfates, Water sampling. 





There are some major differences in the chemical 
composition of unpolluted clear and brownwater 
(natural acid) streams in New Zealand and the 
polluted White Main in Bavaria, West Germany. 
Sulfate concentrations are 10 to 20 times higher in 
the White Main and atmospheric inputs of strong 
acids (H2SO4 and HNO3) cause pH values of 5.0 
and lower. Clearwaters in New Zealand show 
neutral pH values of between 6.6 and 8.0 whereas 
brownwaters have a pH of 4.0, but their acidity is 
derived from organic acids. Concentrations of alu- 
minum are low in the New Zealand clearwaters 
and consist mainly of polymeric species. Brown- 
waters show relatively high aluminum concentra- 
tions, dominated by monomeric aluminum species, 
but these are complexed with organic acids. In 
contrast to this, the White Main has high concen- 
trations of the toxic monomeric inorganic form. 
Inputs of strong mineral acids on natural acid 
streams may induce a change in the aluminum 
chemistry and turn the organic nontoxic aluminum 
species into toxic forms. There is not a significant 
difference in major cation concentrations between 
the White Main and New Zealand streams. Varia- 
tion in the New Zealand water samples is caused 
by location differences, for example, coastal 
streams have higher concentrations of sea salt ca- 
tions than inland waters. (Author’s abstract) 
W91-01870 


TRAVEL TIMES OF SEEPAGE WATER 
THROUGH MULTILAYERED COVERING 
SYSTEMS FOR HAZARDOUS WASTE SITES. 
Karlsruhe Univ. (Germany, F.R.). Dept. of Ap- 
plied Geology. 

S. Wohnlich. 

Environmental Geology and Water Sciences 
EGWSEI6, Vol. 15, No. 2, p 137-144, March/ 
April 1990. 7 fig, 6 ref. 


Descriptors: *Barriers, *Flow velocity, *Hazard- 
ous materials, *Infiltration, *Landfill covers, *Ly- 
simeters, *Path of pollutants, *Seep water, *Seep- 
age, *Traveltime, *Waste disposal, Drainage, Field 
tests, Hydraulic design, Porosity, Soil water, Sur- 
face runoff, Tracers. 


In a field experiment station near Frankfurt am 
Main, West Germany, a three-layer covering 
system was constructed in order to evaluate the 
amount of seepage water through clay barrier sys- 
tems and their long-term effectiveness. The test 
area was equipped with two large-scale lysimeters, 
excess tubes (for neutron-moisture and gamma- 
——— measurements), tensiometers, sur- 
‘ace runoff and drain discharge recorders and 
other meteorological instruments. The results of 
the three-year observation period ie a oe 
record of the infiltration and 

within the different covering layers. rs. With h the help help 
of hydrochemical and isotope analyses, as well as 
with tracer experiments, the velocity of the soil 
water was determined. Three major waterpaths 
were found in the vadose zone of the vegetation 
support layers as well as in the saturated zone of 
the barrier layer. Very low velocities followed the 
matrix porosity of the soil. High velocities occur 
along preferential waterpaths which follow inho- 
mogeneities within the soil. Minor of the 
lysimeter outflow react directly with the precipita- 
tion inflow and, therefore, reveal that unretarded 
flowpaths exist as well. The higher the compaction 
of the clay, the more dominant is the influence of 
preferential flow paths. The travel times through 
the clay barriers are much faster than currently 
thought. A breakthrough in contaminants occurs 
much earlier than estimated by assuming homoge- 
neous flow. It is recommended that large scale 
field tests using simple flexible lysimeters be used 
to determine the effective flux density at each 
individual site. (Stoehr-PTT) 

W91-01886 


CHEMICAL THREAT TO THE ENVIRON- 
MENT IN POLAND. 

Lublin Technical Univ. (Poland). Dept. of Water 
and Wastewater Technology. 

L. Pawlowski. 

Science of the Total Environment STENDL, Vol. 
96, No. 1/2, p 1-21, July 1990. 1 fig, 14 tab, 7 ref. 
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Descriptors: *Acid rain, *Air pollution, *Environ- 
mental quality, *Heavy metals, *Poland, *Political 
aspects, *Pollution load, *Soil contamination, 
*Water pollution sources, Acidic soils, Carcino- 
gens, Economic aspects, Environmental effects, 
Environmental poliey, Foods, Human diseases, Ni- 
trous oxide, Sulfur dioxide, Trace elements, Vistula 
River. 


Pollution of the environment in Poland is charac- 
treized and the concentrations of SO2, NOx, dust 
and metals in the air are tabulated. Surface water is 
classified according to sanitary standards, and the 
concentrations of heavy metals in the River Vis- 
tula are presented. Soil is mainly polluted with 
trace elements such as mercury, lead, cadmium, 
zinc, copper and flourine. Eighty-three percent of 
the cultivated soils in Poland are acidic due to the 
interaction of sulfur and its compounds deposited 
= oe ‘ound with other atmospheric contami- 

e causes and sources of food contamina- 
‘on phi ws fertilizers, pharmaceutical prepara- 
tions given to animals, and food processing and 
packaging. The characteristics of the Polish econo- 
my which may influence the nation’s pollution 
problems include the nation’s high energy con- 
sumption and the inability to manufacture suitable 
equipment for environmental restoration. In addi- 
tion, purchasing equipment from abroad is limited 
due to Poland’s shortage of hard currency. Signifi- 
cant changes should not be expected in the next 
few years without internati assistance. There 
are unsolved problems concerning the influx of 
SO2 and other pollutants from other countries. 
Poland also exports air pollutants to other coun- 
tries. For environmental quality to improve, all the 
surrounding countries have to agree on implement- 
ing beneficial environmental policies. (Stoehr- 


PTT) 
W91-01887 


ACID PRECIPITATION B pm AND 
REVIEW OF CURRENT NORWE- 
GIAN ACTIVITIES. 


Oslo Univ. (Norway). Dept. of Chemistry. 
For primary bibliographic entry see Field 5G. 
W91-01888 


ICE OF HEAVY METALS IN 
WA PHYTOPLANKTON, AND ZOO- 
PLANKTON OF A MESOTROPHIC LAKE IN 
EASTERN POLAND. 
Akademia Rolnicza, Lublin (Poland). Dept. of Zo- 
ology and Hydrobiology 

Radwan, W. Kowalik, and C. Kowalczyk. 
Science of the Total Environment STENDL, Vol. 
= No. 1/2, p 115-120, July 1990. 2 fig, 1 tab, 17 
ref. 


Descriptors: *Bioaccumulation, *Heavy metals, 
*Lakes, *Mesotrophic lakes, *Path of pollutants, 
*Phytoplankton, *Poland, *Zooplankton, Cadmi- 
um, Cobalt, Copper, Iron, Lake Piaseczno, Lead, 
Manganese, Pollutant identification, Water pollu- 
tion, Zinc. 


The concentrations of the heavy metals copper, 
zinc, manganese, iron, cadmium, lead, and cobalt 
were determined in phytoplankton, zooplankton 
and water of the mesotrophic Lake Piaseczno. The 
zooplankton community consists of three basic 
groups, Rotaria, Cladocera and Copepoda, which 
were caught in light traps. Net phytoplankton is 
represented mainly by Chlorophyta and Conjuga- 
tea. The concentrations of heavy metals differed in 
phytoplankton and zooplankton, especially with 
respect to Mn, Pb, Cu and Cd. For both communi- 
ties the highest metal concentrations were exhibi- 
tied by iron, zinc and manganese. These levels 
were many times higher than the levels in water. 
Manganese was at a higher concentration in the 
phytoplankton than in the zooplankton, and lead, 
copper and cadmium were at higher concentra- 
tions in the zooplankton than in the phytoplankton. 
High bioaccumulation indices for both plankton 
communities were found for iron, manganese and 
zinc, and very low indices were found for lead and 
cadmium. This may be evidence of the rate and 
selective uptake of particular trace metals by the 
oe ig me eg 8 and zooplankton. If the bioaccumu- 
ation index for one trace metal is higher than that 
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of a second trace metal, then the former is ab- 
sorbed more rapidly from water by a given plank- 
ton community. (Stoehr-PTT) 

W91-01891 


ACCUMULATION OF HEAVY METALS IN A 
LAKE ECOSYSTEM. 

Akademia Rolnicza, Lublin (Poland). Dept. of Zo- 
ology and Hydrobiology. 

S. Radwan, W. Kowalik, and R. Kornijow. 
Science of the Total Environment STENDL, Vol. 
96, No. 1/2, p 121-129, July 1990. 1 tab, 27 ref. 


Descriptors: *Bioaccumulation, *Heavy metals, 
*Lakes, *Mesotrophic lakes, *Path of pollutants, 
*Plankton, Benthos, Fish, Lake Piaseczno, Phyto- 
plankton, Poland, Sediment contamination, Water 
pollution, Zooplankton. 


The concentrations of copper, zinc, iron, manga- 
nese, cadmium, nickel, lead, and cobalt were deter- 
mined in water, bottom sediments, plankton, zoo- 
benthos and ichthyofauna of mesotrophic Lake 
Piaseczno located in eastern Poland. In water, 
sediments, plankton and benthos, the most abun- 
dant heavy metals were iron, zinc and manganese. 
In fish zinc, copper and manganese were most 
abundant. The amount of heavy metals in the 
biotic components was dependent upon their con- 
centration in water and partly upon the concentra- 
tion in bottom sediments. A considerably less im- 
portant role in the translocation of heavy metals is 
—- played by trophic interactions. (Author’s 


tract) 
W91-01892 


CATCHMENT, SOUTHERN NORWAY. 

Oslo Univ. (Norway). Dept. of Chemistry. 

R. Vogt, H. M. Seip, N. Christophersen, and S. 
Andersen. 

Science of the Total Environment STENDL, Vol. 
96, No. 1/2, p 139-158, July 1990. 6 fig, 3 tab, 39 
ref. 


Descriptors: *Acid rain effects, *Acid streams, 
*Aluminum, *Model studies, *Norway, *Path of 
pollutants, *Temporal distribution, Lysimeters, 
Mathematical models, Soil water, Streams, Sulfur 
compounds, Tracers, Water pollution. 


In spite of considerable research efforts the de- 
tailed mechanisms involved in acidification, and in 
particular those controlling aluminum concentra- 
tions in water, have not been satisfactorily estab- 
lished. Earlier work on acidification carried out in 
the Birkenes catchment in sourthern Norway is 
briefly reviewed. Temporal variation in acidity and 
aluminum concentrations in stream water are relat- 
ed to variations in ionic loadings. Addition of 
sodium bromide to two small soil plots in Birkenes 
resulted in high concentrations of hydrogen in the 
organic horizon and of aluminum in the eluvial 
horizon. The experiment supports the hypothesis 
presented earlier that water pathways are of great 
significance in determining stream water chemis- 
try. The improvement of existing models for calcu- 
lating stream water aluminum concentrations may 
require the use of at least three soil reservoirs in a 
model to reproduce observed aluminum satisfacto- 
rily. (Author’s abstract) 

W91-01893 


ARE MATHEMATICAL MODELS USEFUL 
FOR UNDERSTANDING WATER ACIDIFICA- 
TION. 

Oslo Univ. Lars coe Dept. of Chemistry. 

A. Stone, and H. M. Sei 

Science of the Total Environment STENDL, Vol. 
96, No. 1/2, p 159-174, July 1990. 5 fig, 1 tab, 18 
ref, append. 


Descriptors: *Acid rain, *Acidic water, *Mathe- 
matical models, *Model studies, *Simulation, 
Chemical analysis, Computer models. 


Computer models play an integral part in the effort 
to understand the complicated processes which 
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affect ecosystems subjected to acid precipitation. 
Current research work using the Birkenes 
(Norway) model attempts to improve the evalua- 
tion of the present model structure and subjects the 
program to a stringent verification process. Simu- 
lation results for years which are not included in 
the calibration period are described. Checking 
model parameters against data sets not used in the 
calibration process is essential. The importance of 
model validation is emphasized. The simulations, 
though in agreement with the observations, are still 
deficient is some respects and possible model im- 
provements are necessary. In addition, problems 
which appeared during model validation were also 
found during verification procedures. However, 
computer simulations have provided a powerful 
tool for evaluating current thinking regarding 
chemical processes involved in environmental 
problems such as acid precipitation. (Author’s ab- 
stract) 

W91-01894 


ALUMINUM MOBILIZATION IN SOIL AND 
STREAM WATERS AT THREE NORWEGIAN 
CATCHMENTS WITH DIFFERENT ACID DEP- 
OSITION AND SITE CHARACTERISTICS. 
Senter for Industriforskning, Oslo (Norway). 

N. Christophersen, C. Neal, R. Vogt, J. M. Esser, 
and S. Andersen. 

Science of the Total Environment STENDL, Vol. 
96, No. 1/2, p 175-188, July 1990. 5 fig, 5 tab, 24 
ref. 


Descriptors: *Acid rain effects, *Aluminum, *Dep- 
osition, *Norway, *Soil chemistry, *Soil water, 
*Water pollution effects, Cation exchange, Hydro- 
gen ion concentration, Ion exchange, Model stud- 
ies. 


Streamwater, soil water, and soil chemistry data 
were collected for three Norwegian headwater 
catchments and comparisons made to allow assess- 
ment of the effects of acid deposition on aluminum 
mobilization. Two of the sites, situated in the most 
heavily impacted area of southern Norway, show 
pronounced differences in streamwater chemistry, 
especially at highflow. At Birkenes I, the pH 
reaches 4.2 and the inorganic monomeric alumi- 
num reaches 20 microM, compared with a pH of 5- 
4.6 and aluminum at 3 microM at Birkenes II. The 
third catchment (Ingabekken) is in a pristine area 
in mid-Norway where streamwater pH changes 
from 7.2 at baseflow to 5 at highflow. In this case, 
aluminum is less than 1 microM. The differences in 
streamwater chemistry are mirrored in the soil 
solution composition at the three sites. Major dif- 
ferences also occur in the compositions of ex- 
changeable ions, even though cation exchange ca- 
pacities are similar. In the pristine area, exchange- 
able aluminum is low, with the exchange complex 
being dominated by hydrogen. This contrasts with 
the impacted sites where exchangeable aluminum is 
much more abundant, especially at Birkenes I. It is 
concluded that one of the main changes observed 
during acidification is the conversion of the soil 
exchange complex from a hydrogen-dominated 
form to one where aluminum plays an increasingly 
important role. Such a transformation is not includ- 
ed in most acidification models and should be the 
focus of further model development. (Author’s ab- 


stract) 
W91-01895 


INTERPRETATION OF METAL CONCENTRA- 
TIONS IN ESTUARINE SEDIMENTS OF 
FLORIDA USING ALUMINUM AS A REFER- 
ENCE ELEMENT. 

Florida State Dept. of Environmental Regulation, 
Tallahassee. 

For primary bibliographic entry see Field 2L. 
W91-01898 


ATMOSPHERIC INPUT OF INORGANIC NI- 
TROGEN SPECIES TO THE KIEL BIGHT. 

Kiel Univ. (Germany, F.R.). Inst. fuer Meeres- 
kunde. 

R. Prado-Fiedler. 

Helgolaender Meeresuntersuchungen HEMEDC, 
Vol. 44, No. 1, p 21-30, August 1990. 4 fig, 4 tab, 
22 ref. Umweltbundesamt (UBA) grant no. 


10204215/4. 


Descriptors: *Air pollution, *Chemistry of precipi- 
tation, *Kiel Bight, *Nitrogen, *Nitrogen com- 
pounds, *Nutrients, *Path of pollutants, *Water 
pollution sources, Deposition, Phytoplankton, Pre- 
cipitation. 


The atmospheric input of inorganic nitrogen spe- 
cies to the Kiel Bight (south-west Baltic Sea) was 
measured by collecting marine precipitation sam- 
ples at Kiel Lighthouse in weekly intervals during 
a whole year, using wet-only and bulk-sample 
methods. The temporal patterns of nitrate and am- 
monium concentrations are highly variable, with 
less variability during summer. Maximum concen- 
trations were found in winter. The annual precipi- 
tation weighted mean concentrations are 124 mi- 
cromoles/cu dm for nitrate and 172 micromoles/cu 
dm for ammonium. Nitrite concentrations were 
low, its contribution to wet deposition being thus 
negligible (on average only 0.3% of the wet di 
sition of nitrate plus ammonium). Dry deposition 
represents approximately one third of the total 
input of airborne nitrogen species. Wet and dry 
deposition represents an annual input of around 
5000 tons of nitrogen to the Kiel Bight (2571 
km) which is a significant contribution to the to’ 
nitrogen content (5900 tons in winter). Rain does 
not fall uniformly along a front system and marine 
rains are usually associated with showers having a 
typical horizontal cross section of 500 m to 5 dm, 
the intense episodic input of nitrogen species con- 
centrated in a relatively small area may contribute 
to the formation of a patch of phytoplankton. 
Hence, the origin of phytoplankton patchiness may 
be related to the charateristic pattern of precipita- 
tion. (Author’s abstract) 

W91-01921 


URANIUM AND THORIUM IN MUSCLE 
TISSUE OF FISH TAKEN FROM THE SOUTH- 
ERN BALTIC. 

Akademia Medyczna, Gdansk (Poland). Dept. of 
Analytical Chemistry. 

P. Szefer, K. Szefer, and J. Falandysz. 
Helgolaender Meeresuntersuchungen HEMEDC, 
Vol. “a No. 1, p 31-38, August 1990. 1 fig, 4 tab, 
43 ref. 


Descriptors: *Baltic Sea, *Bioaccumulation, *Bio- 
logical magnification, *Fish physiology, *Thorium, 
*Uranium, Cod, Food chains, Herring, Mollusks, 
Sprat, Tissue analysis. 


The determination of uranium (U) and thorium 
(Th) was carried out on pooled muscle tissue sam- 
ples of cod (Gadus morhua), herring (Clupea har- 
engus), sprat (Sprattus sprattus) and other species 
of fish caught in 1981 in the southern Baltic. The 
mean levels of U in the muscle tissue were 0.30 ng/ 
g for cod (Gadus morhua), 0.29 ng/g for herring 
(Clupea harengus) and 0.44 ng/g for sprat (Sprat- 
tus sprattus) on a wet-weight basis. For Th the 
concentrations were 0.41 ng/g for cod, 0.38 ng/g 
for herring, and 0.64 ng/g for herring. For the 
other species analyzed, the muscle levels of U 
varied from 0.22-0.42 w.w and of Th from 0.43-1.6 
ng/g w.w. Elevated levels of U were also found in 
whole specimens of stickleback (Gasterosteus acu- 
leatus) (2.6ng/g w.w.). The muscle-levels of U 
were comparable to the lowest values reported b: 

other authors for Japanese and Black Sea Fish. 
The ratio of Th/U (by weight) for Gadus morhua, 
Clupea harengus and Sprattus sprattus was near 
unity. The average southern Baltic water data for 
U and Th in fish and other Baltic organisms were 
used to calculate the concentration factor (CF). 
The values of CF-U and CF-Th for fish as well as 
for other representatives of Baltic biocenosis reveal 
that the soft tissue of mollusks had high concentra- 
tions of U and whole specimens of Mesidothea 
entomon had high concentrations of Th. However, 
in fish the smallest amounts of the two elements 
were concentrated. To determine the degree of 
discrimination of U in respect to Th in Baltic 
organisms, the discrimination factor DF was esti- 
mated and results showed that analyzed organisms 
exhibit a stronger ability to adsorb and/or take up 
Th as compared to U. The U and Th transfer along 
the trophic levels of the food chain was quantita- 
tively estimated by the transfer factor TF. TF 
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values suggested that there is no biomagnification 
of these elements along the food chain steps lead- 
ing to fish from their potential diet. (Fleishman- 


PTT) 
W91-01922 


NOAA’S STATUS AND TRENDS MUSSEL 
WATCH PROGRAM: CHLORINATED PESTI- 
CIDES AND PCBS IN OYSTERS (CRASSOS- 
TREA VIRGINICA) AND SEDIMENTS FROM 
THE GULF OF MEXICO. 

Texas A and M Univ., College Station. Dept. of 
Oceanography. 

For primary bibliographic entry see Field 5A. 
W91-01933 


DENITRIFICATION AND NITROUS OXIDE IN 
THE NORTH SEA. 

Plymouth Marine Lab. (England). 

C. S. Law, and N. J. P. Owens. 

Netherlands Journal of Sea Research NJSRBA, 
ks 25, No. 1/2, p 65-74, May 1990. 7 fig, 1 tab, 26 
ref. 


Descriptors: “Coastal waters, *Denitrification, 
*Fate of pollutants, *Nitrogen, *Nitrogen oxides, 
*North Sea, *Sediment chemistry, German Bight, 
Nitrates, Nitrification, Norwegian Trench. 


In situ sediment denitrification rates were deter- 
mined in the major areas of deposition of the 
North Sea, using the acetylene block technique. In 
addition, nitrous oxide profiles of the water 
column were determined. Nitrous oxide produc- 
tion generally occurred in the photic zone possibly 
due to nitrification; and throughout the water 
column in the German Bight region. Consumption 
at depth was possibly due to reduction in the 
anoxic microzones of fecal pellets, concentrated at 
the thermocline. Saturation of surface waters was 
102.2% compared to 130.3% in the German Bight 
region. Calculated flux of nitrous oxide to the 
atmosphere was 9.5 times 10 to the 6th power kg 
per year, over half of which was produced in the 
German Bight. Sediment denitrification rates 
varied through three orders of magnitude; the 
highest value of 150 micromoles per meter squared 
per day was recorded in the Norwegian Trench. 
Nitrous oxide production by the sediments was 
low (1.1 micromoles per meters squared per day 
max.), and was undetectable at half of the sites. 
Sediment nutrient profiles exhibited porewater ni- 
trate concentrations exceeding that of the overly- 
ing water suggesting that denitrification was 
fuelled by nitrification, which, in turn was related 
to other environmental variables. A significant 
positive pring existed between in situ denitri- 
fication rate and the nitrate content of the upper 
sediment. Extrapolation of the rate to the total area 
of deposition in the North Sea suggests that deni- 
trification is responsible for a minimum loss of 7.5- 
12% of the total annual nitrogen contaminant 
input. (Author’s abstract) 

W91-01935 


CONCENTRATIONS OF ORGANOCHLORINE 
THE CRAB 


COMPOUNDS IN HERMIT PA- 
GURUS BERNHARDUS FROM THE GERMAN 
BIGHT, DECEMBER 1988 - MAY 1989. 
Hamburg Univ. (Germany, F.R.). Inst. fuer Bio- 
chemie und Leb ittelschemie 

R. Knickmeyer, and H. Steinhart. 

Netherlands Journal of Sea Research NJSRBA, 
bs = No. 3, p 365-376, June 1990. 16 fig, 2 tab, 

ref. 





Descriptors: *Bioaccumulation, *Chlorinated hy- 
drocarbons, *Crabs, *German Bight, *North Sea, 
*Path of pollutants, DDE, Distribution patterns, 
Lindane, Polychlorinated biphenyls, Tissue analy- 
sis. 


The contamination of Pagurus bernhardus with 
PCB (as the sum of concentrations of 36 individual 
components) p, p’-DDE, HCB, alpha-HCH and 
Lindane (gamma-HCH) was determined in samples 
collected between December 1988 and May 1989 
in the German Bight. Consistent values of conge- 
ner composition were shown to exist in the abdo- 





mens when individual congener levels were ex- 
pressed as percentages of total composition. This 
value does not appear to be influenced by total 
concentration, lipid content of the tissue or the 
sampling position in the German Bight. A compar- 
ison of PCB patterns in the hermit crab and zoo- 
plankton shows that P. bernhardus accumulated 
penta-, to decachlorobiphenyls which lack vicinal 
H atoms in meta-para positions. The body burdens 
of cyclic organochlorines changed with time, but 
this change was different for different compounds 
at the same sampling stations for the same com- 
pound. These changes were not correlated to natu- 
ral seasonal events or changing lipid content of the 
tissues, but were strongly influenced by their 
sources. The concentrations of aromatic com- 
pounds slightly reflected time integrating charac- 
teristics, whereas the alpha/gamma-HCH ratio was 
useful in identifying sudden changes in the influ- 
ence of rivers as well as water masses coming from 
the central North Sea. (Author’s abstract) 
W91-01941 


CHANGE OF WATER QUALITY AND COM- 
POSITION OF PLANKTON IN THE POND OF 
RECLAIMED SITE. 
Kitakyushu ny Inst. 
Health S Sciences (Japan 


For primary ibhocarkic entry see Field 5E. 
W91-01944 


of Environmental 


UTILIZATION OF HYDROCARBON SUB- 
STRATES BY HEAVY OIL-DEGRADING BAC- 
TERIA ISOLATED FROM THE SEA WATER 
OF OIL-POLLUTED BISAN SETO. 

Shimonoseki Univ. of Fisheries (Japan). Lab. of 
Microbiology. 

For primary bibliographic entry see Field 5G. 
W91-01945 


GROUNDWATER TREATMENT WITH ZERO 
AIR EMISSIONS. 

Peroxidation Systems, Inc., Gardena, CA. 

For primary bibliographic entry see Field 5G. 
W91-01946 


ZINC AND COPPER IN FISH FROM NATU- 
RAL WATERS AND REARING PONDS IN 
NORTHERN ITALY. 

Bologna Univ. (Italy). Ist. di Biochimica. 

E. Carpene, O. yee G. P. Serrazanetti, G. 
Fedrizzi, and P. Cortes 

Journal of Fish Biology JFIBA9, Vol. 37, No. 2, p 
293-299, August 1990. 1 fig, 7 tab, 20 ref. 


Descriptors: *Bioaccumulation, *Copper, *Fish, 
*Path of pollutants, *Zinc, Absorption, Bass, 
Goldfish, Heavy metals, Liver, Muscle. 


Zinc and copper were detected in several tissues of 
fresh and saltwater fish. Liver concentrations of 
heavy metals varied widely, with respect to the 
storage and detoxication functions of the organ. In 
muscle tissues the two metals were linked to aero- 
bic metabolism, and were higher in the heart and 
lower in the white muscle. High levels of zinc 
were found in the female gonad, while in the brain 
zinc levels were more constant and possibly regu- 
lated better than copper. In sea bass supplemented 
with artificial diets no correlation was found be- 
tween the metal content in the diet and that of the 
tissue. In goldfish attempts to isolate specific metal 
binding proteins of low molecular weight using gel 
filtration gave negative results; the metals were 
mostly bound to ligands excluded from the gel. 
(Author’s abstract) 

W91-01958 


COMPARATIVE STUDY ON THE TOXICITY, 
ABSORPTION AND DEPURATION OF FENI- 
TROTHION AND ITS OXON IN JAPANESE 
TIGER SHRIMP. 

Kyushu Univ., Fukuoka (Japan). Faculty of Agri- 
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A comparative study was made of the toxicity, 
absorption and depuration of fenitrothion (dimeth- 
yl 3-methyl-4-nitrophenyl phosphorothionate; FS) 
and its oxon (FO) in Japanese tiger shrimp Penaeus 
japonicus. It was previously reported that the tox- 
icity of FO to the shrimp was approximately 10-20 
times higher than that of FS in the intramuscular 
administration test, and also that FO showed about 
12,000 times higher acetylcholinesterase inhibition 
compared with FS. In the lethal concentration 
(LCS50) test, however, the toxicity of FO to young 
and juvenile tiger shrimp was only 1/10-1/50 that 
of FS, contrary to its toxicity in vivo. The results 
in the absorption and depuration test of C14-FS 
and C14-FO for juvenile tiger shrimp juvenile 
demonstrated that the absorption rate of FS in the 
shrimp was approximately 40 times that of FO, and 
that the FS absorbed by the shrimp from surround- 
ing water was rapidly biotransformed to more 
toxic FO, resulting in the high toxicity of FS to the 
shrimp compared with FO in the LCS0 test. (Au- 
thor’s abstract) 
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SIMPLE AND RAPID METHOD FOR SCREEN- 
ING OF HEAVY OIL-DEGRADING BACTERIA 
FROM MARINE ENVIRONMENT. 

Shimonoseki Univ. of Fisheries (Japan). Lab. of 
Microbiology. 

For primary bibliographic entry see Field 5G. 
W91-01961 


PREDICTION OF MINE DRAINAGE QUAL- 
ITY IN PENNSYLVANIA. 

Pennsylvania Dept. of Environmental Resources, 
Harrisburg. Div. of Mine Drainage Control and 
Reclamation. 

K. B. C. Brady, and R. J. Hornberger. 

Water Pollution Control Association of Pennsylva- 
nia Magazine, Vol. 23, No. 5, p 8-15, September/ 
October 1990. 9 fig, 17 ref. 
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pollutants, Pyrite, Sulfur, Water pollution sources, 
Weathering. 


Numerous factors must be considered to predict 
post-mining water quality from surface coal mines. 
Factors considered in Pennsylvania are post- 
mining water quality on similar or adjacent mine 
sites, premining water quality, lithologic factors, 
weathering of overburden, and overburden analy- 
sis (a chemical analysis of the rock to be disturbed 
by mining). Examining of post mining water qual- 
ity is limited where stratigraphic or chemical 
changes occur between sites, mining practices such 
as disposal of high sulfur coal refuse may adversely 
affect water quality, multiple seam mining has oc- 
curred and the observed water quality can not be 
tied to one particular coal seam or overburden, and 
hydrologic complications make it difficult to relate 
water quality to previous mining. Premining water 
quality can be a useful indicator of overburden 
chemistry. The presence of Po remap sand- 
stone overburden has been ed to acid mine 
drainage due to the inability of this lithology to 
neutralize acid generated by ion exchange. Weath- 
ering processes can result in the near surface disso- 
lution of carbonates. Acid-base accounting is the 
most commonly used method of overburden analy- 
sis in Pennsylvania. This technique identifies po- 
tentially alkaline and acidic strata by laboratory 
analysis of rock obtained from drill holes. Neutral- 
ization potential and sulfur content of rock should 
also be tested when evaluating mining strata. Strata 
with neutralization potentials of <30 tons/1000 
tons do not generally contribute significant alkalin- 
ity to post mining water quality. Strata with sulfur 
contents >0.5% and low neutralization potential 
will generally form acid mine drainage. (Geiger- 
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BENZO-P-DIOXINS AND POLYCHLORINAT- 
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Amsterdam Univ. (Netherlands). Lab. of Environ- 
mental and Toxicological Chemistry. 

M. Van den Berg, F. Blank, C. Heeremans, H. 
Wagenaar, and K. Ollie. 

Archives of Environmental Contamination and 
Toxicology AECTCV, Vol. 16, No. 2, p 149-158, 
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In the period 1980 to 1982, 19 Cormorants (Phala- 
crocorax carbo), three Grey Herons (Ardea cin- 
erea) and one Great Crested Grebe (Podiceps cri- 
satus) were collected in The Netherlands. The 
livers of these fish-eating species were analyzed for 
polychlorinated dibenzo-p-dioxins and dibenzofur- 
ans. Only congeners with a 2,3,7,8-chlorine substi- 
tution pattern were found in the livers. Major 
components were 2,3,4,7,8-pentachlorodibenzo- 
furan and 1,2,3,6,7,8-hexachlorodibenzo-p-dioxin. 
2,3,7,8-Tetrachlorodibenzo-p-dioxin and 1,2,3,7,8- 
pentachlorodibenzo-p-dioxin were also present. | Six 
pooled samples of the Eel Anguilla an, 
showed the same congeneric pattern of chemicals 
as found in these bird species. In the Eel, 2,3,4,7,8- 
pentachlorodibenzofuran and 1,2,3,6,7,8-hexachlor- 
odibenzo-p-dioxin were generally present in the 1 
to 5 ng/kg range. Since the Eel is the Cormorant’s 
major food, this indicates strong bioaccumulation 
for both congeners in the liver of the Cormorant. 
Significant correlations were found between the 
various congeners retained in the liver of the Cor- 
morant. It is proposed that this is a result of 
continuous exposure to a relatively stable back- 
ground mixture, probably originating from fish 
consumption. Based on the congeneric patterns 
found in the Cormorant, polychlorinated biphenyls 
and pentachlorophenol are suggested as major con- 
taminating sources for this species. Using results 
from the Cormorants, an open one compartment 
model was applied to estimate concentrations of 
2,3,4,7,8-pentachlorodibenzofuran in the Eel. 
These calculations were in good agreement with 
the actual measurements found in the Eels. (Au- 
thor’s abstract) 
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EFFECTS OF SAMPLE PREPARATION ON 
MEASURED CONCENTRATIONS OF EIGHT 
ELEMENTS IN EDIBLE TISSUES OF FISH 
FROM STREAMS CONTAMINATED BY LEAD 
MINING. 


National Fisheries Contaminant Research Center, 
Columbus, OH. Field Research Station. 
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Ehime Univ., Matsuyama (Japan). Dept. of Envi- 

ronment Conservation. 
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Tatsukawa. 

Archives of Environmental Contamination and 

Toxicology AECTCV, Vol. 16, No. 2, p 209-216, 

March 1987. 8 fig, 2 tab, 39 ref. Ministry of Educa- 
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The concentrations of heavy metals in the livers of 
southern minke whales, B. acutorostrata, were de- 
termined by atomic absorption spectrophotometry, 
and their accumulation levels and variations were 
compared to food habit, and biological parameters. 
The concentration levels and bioconcentration fac- 
tors of metals in the minke whale were relatively 
high for iron (Fe) and cadmium (Cd) and low for 
mercury (Hg), when compared to seals and small- 
toothed cetaceans from different waters. For most 
of the metals examined, the concentrations were 
log-normally distributed. The concentrations of 
Fe, Cd, and Hg were positively correlated with 
age, but a correlation was not observed for the 
other metals. While the hepatic Fe concentration 
linearly increased with age, the concentrations of 
Cd and Hg increased up to the age of about 20 
years and thereafter decreased year by year. Such 
unusual age trends of Cd and Hg are considered to 
be due to recent changes in the amount of food 
intake by the minke whale, as a result of structural 
disturbances in the Antarctic marine ecosystem 
due to commercial whaling. Also, the hepatic con- 
centrations of metals varied between sexes, and 
with reproductive status of the matured female; the 
concentration of Fe was lower in females than 
males, and Fe, Pb, Ni, and Co concentrations in 
matured females decreased with progress of gesta- 
tion. (Author’s abstract) 
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MUTAGENIC ACTIVITY OF SURFACE 
WATERS ADJACENT TO A NUCLEAR FUEL 
PROCESSING FACILITY. 

Georgia Univ., Athens. Dept. of Food Science and 
Technology. 
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BRATES AND FISH. 

National Fisheries Contaminant Research Center, 
Jackson, WY. Jackson Field Station. 

D. F. Woodward, E. Snyder-Conn, R. G. Riley, 
and T. R. Garland. 

Archives of Environmental Contamination and 
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September 1988. 2 fig, 9 tab, 40 ref. US Dept. of 
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Drilling for oil on the North Slope of Alaska 
results in the release of large volumes of used 
drilling fluids into arctic wetlands. These releases, 
usually come from regulated discharges or seepage 
from reserve pits constructed to hold used drilling 
fluids. A study of five drill sites and their reserve 
pits showed an increase in common and trace 
elements and organic hydrocarbons in ponds near 
to and distant from reserve pits. Ions elevated in 
water were barium, chlorine, chromium, potassi- 
um, sulfate, and zinc. Concentrations of copper, 
chromium, iron, lead and silicon in sediments were 
higher in near and distant ponds than in control 
ponds. The predominant organics in drill site 
waters and sediments consisted of aromatic and 
paraffinic hydrocarbons characteristic of petrole- 
um or a refined product of petroleum. In 96-hour 
exposures in the field, toxicity to Daphnia Midden- 
dorffiana was observed in water from all reserve 
pits, and from two of five near ponds, but not from 
distant ponds. In laboratory tests with Daphnia 
magna, growth and reproduction were reduced in 
dilutions of 2.5% drilling fluid (2.5 drilling fluid: 
97.5 dilution water) from one reserve pit, and 25% 
drilling fluid from a second. Growth and reproduc- 
tion were not affected at these dilutions of fluid 
from the other three reserve pits. Additional regu- 
lations--such as an upper limit on aromatic hydro- 
carbon content and toxicity to sensitive orga- 


nisms--are needed to improve safety for aquatic 
organisms in habitats receiving used drilling fluids. 
(Author’s abstract) 
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Parker, and U. Karlson. 

Soil Biology & Biochemistry SBIOAH, Vol. 22, 
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Toxic amounts of selenium have been found in 
sediments and water at Kesterson Reservoir 
(Merced County, CA). A sediment column study 
was established for determination of Se volatiliza- 
tion potential and k Se volatilization rate coeffi- 
cient derived from a first-order kinetics model. 
Increasing the temperature from 15 to 35 C pro- 
moted volatilization of Se. The amount of Se 
leached out of the sediments was independent of 
the initial total Se inventory. Volatilization of Se 
followed a first-order reaction and was highly de- 
pendent on initial Se concentration. The Se volatil- 
ization potential ranged from 0.18 to 3.63 mg Se/ 
kg sediment with rate coefficents values ranging 
from 0.003 to 0.053/day. The addition of organic 
amendments promoted volatilization, with Se 
being less available for leaching. The application of 
gluten, a wheat storage protein, enhanced volatili- 
zation of Se (1.7 to 3.2-fold over the control) more 
strongly than other treatments (e.g. casein, orange 
peel and cattle manure). Volatilization may be an 
important dissipation mechanism for detoxification 
of seleniferous sediments. (Author’s abstract) 
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TRANSPORT OF HEAVY METALS WITHIN A 
SMALL URBAN CATCHMENT. 
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A small urban catchment has been monitored for 
levels of lead, zinc, cadmium and copper in the 
atmosphere, deposition, surface dust and storm- 
water runoff. The contribution of local emissions 
to total deposition was considered and found to be 
significant only for zinc. In rainfall, the metals are 
mainly associated with particulates. Wet deposition 
is more important than dry deposition for lead and 
zinc, but the processes are comparable for cadmi- 
um and copper. The percentage of the dissolved 
metal level in rainfall (which was observed in the 
storm runoff) varied from 92% for copper to 13% 
for lead. The mass of metal removed in runoff is 
the combined metal input by wet and dry deposi- 
tion to the road and roof surface less that mass of 
metal which is: (1) adsorbed onto surface sedi- 
ments; (2) retained by the gully pots; (3) retained in 
the roof guttering; (4) deposited in the under- 
ground drainage system; (5) lost through resuspen- 
sion and dispersion; and (6) removed by street 
sweeping. The hydrologic characteristics of each 
storm event need to be accommodated for any 
predictive model of this type to be valuable. Even 
then, the result will be dependent on specific site 
characteristics. (Stoehr-PTT) 
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SUBSTANCE LOAD IN RAINWATER RUNOFF 
FROM DIFFERENT STREETS IN HAMBURG. 


Hamburg Univ. (Germany, F.R.). Inst. fuer Anor- 
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Twenty-five substances were evaluated in runoff, 
and wet and bulk deposition samples from different 
sampling sites in Hamburg, Germany: (1) a street 
in an industrial area; (2) a thoroughfare; and (3) a 
small street in a residential area. The runoff from 
the industrial road and the main street showed 
similar levels of pollution. The surface water from 
the industrial area contained higher concentrations 
of arsenic, while the main street showed higher 
concentrations of lead, antimony and zinc. The 
runoff from the residential area was loaded sub- 
stantially lower. Several elements, copper, chromi- 
um, and vanadium were found to be almost com- 
pletely adsorbed to particles, but several more 
toxic elements, cadmium and copper, were found 
at a higher percentage in the soluble phase. (Au- 
thor’s abstract) 
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POLLUTION OF STREET RUN-OFF BY TRAF- 
FIC AND LOCAL CONDITIONS. 
Umweltbundesamt, Berlin (Germany, F.R.). 
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The Science of the Total Environment STENDL, 
Vol. 93, p 419-431, April 1990. 6 tab, 12 ref. 
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Investigations were performed in the Federal Re- 
public of Germany to determine pollutant concen- 
trations in rainwater in order to obtain a compre- 
hensive picture of the pollution caused by precipi- 
tation runoff. Influencing parameters included: ex- 
haust gases, tire abrasion particles, brake lining 
abrasion dust, leakage of hydrocarbons, and winter 
street cleaning activities. The analysis of these 
factors was complemented by the determination of 
detection limits. After an assessment of all possibili- 
ties, 30 substances remained, and 22 were analyzed. 
Lead, chromium, copper, nickel, and zinc are the 
elements commonly found in the emissions/parti- 
cles of the aforementioned parameters. (Stoehr- 


PTT) 
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HEAVY METAL ACCUMULATION AND 
TRANSPORT THROUGH DETENTION 
PONDS RECEIVING HIGHWAY RUNOFF. 
University of Central Florida, Orlando. Dept. of 
Civil Engineering and Environmental Sciences. 
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The Science of the Total Environment STENDL, 
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Heavy metals in highway runoff entering detention 
and retention ponds are removed, and accumulate 
in the bottom sediments of these ponds. Removal 
efficiency is controlled by: particulate metal frac- 
tion; detention time in the pond; and physical, 
chemical and biological interactions. Ponds tested 
have been in operation for five to fifteen years. 
Sediment accumulation rates vary between 1 cm/ 
yr to 4 cm/yr. Metal concentrations throughout 
the sediment show a rapid decline following an 
exponential decay; the majority of the metals are 
attenuated in the top 10 to 20 centimeters. This 





relatively high concentration of metals in the top 
layer suggests that the majority of particulate 
metals may settle out quickly upon entering the 
pond. Also the metal content in the sediment is 
generally lower than required standards of metals 
in municipal wastewater sludges recommended for 
agricultural use (< 900 microgm of copper, 1000 
microgm of lead, 100 microgm of nickel, and 1800 
microgm zinc per gram dry weight sediments). 
The potential release of heavy metals from bottom 
sediments under pH values of 7.5 to 8.5, by chang- 
ing the redox potential from strongly oxidized to 
strongly reduced conditions, is insignificant. But, 
lowering the pH to 5 may enhance the release of 
metals. Generally, the amount of metal released is 
a small proportion of the metal content in the 
sediments. Based on the United States Environ- 
mental Protection Agency Toxicity Characteristics 
Leaching Procedures (TCLP) tests, disposal of 
bottom sediments in sanitary landfills may be feasi- 
ble. Additional research studies are in progress to 
confirm these conditions. (Stoehr-PTT) 
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POLLUTANTS ATTACHED TO PARTICLES 
FROM DRAINAGE AREAS. 
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The Science of the Total Environment STENDL, 
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Toxic substances, such as heavy metals or organic 
priority pollutants, are of particular interest to the 
pollution of natural waters from urban areas. Pre- 
imi investigations at four different stations 
within the Karlsruhe, Germany, drainage area indi- 
cate that these substances may exist at high con- 
centration levels. In particular, autumn falling 
leaves cause solid concentrations of 1000-2000 mg 
suspended solids/L. Observed metal concentra- 
tions (Pb, Zn, Cu, Cd) in Karlsruhe are at the top 
end of the spectrum reported so far. The dissolved 
and the particle-bound phases were examined sepa- 
rately after separation using a centrifuge. The low 
concentrations in one fraction show that the exam- 
ined organic micropollutants (e.g. polycyclic aro- 
matic hydrocarbons, PAC) are predominantly 
linked to solids. The PAC (fluoranthene, benz- 
fluoranthene, indeno-pyrene, benz-a-pyrene, and 
benz-periylene) contents of the whole sample 
exceed drinking water standards by a factor of 10. 
The PAC contents of the particles separated by 
centrifuge correspond to the top end of concentra- 
tions observed in sewage sludge. The polychlori- 
nated biphenyl (PCB) load of the total sample 
(calc. as clophen A60) is approximately 150 ng/L, 
and does not exceed drinking water standards both 
for individual substances and in total. Examination 
of the pollutants among the various size fractions 
of particulates confirmed that the fine fractions 
(0.08-0.2 mm) carry significantly higher loads. The 
coarse fraction (> 1 mm) is transported as bed 
load in the sewer system. It is important for the 
operation of the drainage system, but plays only a 
minor role in the transport of pollutants. The 
second fraction (0.2-1 mm) is transported near the 
bottom of the sewer, and in times of low dis- 
charges may sediment out. Since the pollutant load 
of these two fractions is small they have little 
influence on the transported amount of pollutants. 
The third fraction (0.08-0.2 mm) is transported in 
suspended form, and depending on the current 
flow conditions, occurs in either heterogeneous or 
homogeneous concentration profiles. The finer 
solids (< 0.08 mm) move more simultaneously 
with the stormwater runoff and are distributed 
homogeneously. The two latter fractions are most 
decisive in explaining the transport of pollutants in 
the catchment and drainage system. (Stoehr-PTT) 
W91-01996 


DISTRIBUTION OF HYDROCARBON CON- 
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Hydrocarbon runoff data from Madrid, Spain, 
have been analyzed in order to determine the 
effect of time, area characteristics and water flow 
on the runoff concentration frequency distribution. 
In this study, aliphatic and aromatic hydrocarbon 
concentrations obtained from runoff sampling from 
different areas of Madrid at different times of the 
year were used. The cumulative frequency distri- 
butions of a number of the hydrocarbons are char- 
acterized as modal log-normal distributions. This 
Statistical study indicates a linear expression which 
relates aliphatic hydrocarbons from natural anthro- 
pogenic origins, with aromatic hydrocarbons from 
anthropogenic origins. Basically, those found in 
this urban runoff have noxious and harmful effects 
on human health and the environment. Upon con- 
sideration (of the concentrations of hydrocarbons 
from the areas of Madrid with different character- 
istics, distinct traffic levels, and the varying sea- 
sons) this linear expression is very useful for deter- 
mining these compounds whenever qualities of the 
city are the same. (Stoehr-PTT) 
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The geochemical cycling of iron and manganese 
within the seabed sediments of the northeast Irish 
Sea has been investigated in an attempt to learn 
more about the factors controlling the distribution 
and behavior of plutonium and americium released 
from the BNF plc nuclear fuel reprocessing plant 
at Sellafield, England. Enrichment of surface sedi- 
ment with both iron and manganese results from 
active diagenetic redox behavior which produces 
characteristic interstitial water concentration pro- 
files at particular sites. The shape of the interstitial 
water profiles is controlled by differences in the 
general bioturbation regimes at each site. This 
factor has been simulated in simple laboratory tank 
experiments. Evidence from selective chemical 
leaching suggests that 40 percent of the plutonium 
and 80 percent of the americium are associated 
with the operationally defined iron/manganese 
oxide phase. However, in the surface sediment 
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there is no apparent correlation between either 
iron or manganese content and either the plutoni- 
um or americium concentrations determined by 
strong acid digestion of the samples. Fluxes of iron 
and manganese upward in sediment are similar to 
those measured at other nearshore sites and indi- 
cate a potential for oxide scavenging of trace ele- 
ments at the sediment/water interface. The behav- 
ior of plutonium and americium has probably been 
dominated by general nonequilibrium conditions 
resulting from: the recent introduction of the plu- 
tonium and americium into the environment, the 
dominating effects of dispersion from the pipeline 
source, and the variation with time of the quanti- 
ties discharged. (Author’s abstract) 

W91-02006 


MASS-BALANCE OF METALS AND IDENTIFI- 
CATION OF THEIR SOURCES IN BOTH 
RIVER AND FALLOUT FLUXES NEAR 
GDANSK BAY, BALTIC SEA. 

Akademia Medyczna, Gdansk (Poland). Dept. of 
Analytical Chemistry. 

P. Szefer. 

The Science of the Total Environment STENDL, 
Vol. 95, p 131-139, June 1990. 2 tab, 28 ref. 


Descriptors: *Estuaries, *Fallout, *Heavy metals, 
*Metals, *Path of pollutants, *Poland, *Rivers, 
Baltic Sea, Cadmium, Chemical analysis, Cobalt, 
Copper, Geomorphology, Lead, Manganese, 
Nickel, Particulate matter, Rainfall, Thorium, Ura- 
nium, Water pollution, Zinc. 


Metals concentration data are utilized to estimate 
the total observed metal fluxes in estuarine water 
of the Vistula River and rain fallout near the 
coastal zone of Gdansk Bay. The flux ratio (FR) 
between the observed flux (F) and the theoretical 
flux (F sub t), as well as the enrichment factor 
(EF), were calculated for each metal in order to 
evaluate its origin in estuarine river water and rain 
fallout. The F sub t value was derived from the 
mean metal content in the earth’s crust and the 
total quantity of weathered land material. Iron was 
used as the normalizing element because of the 
lack of aluminum data. The FR and F values were 
balanced, and are similar to the EF values for less- 
mobilized trace metals such as copper and thorium 
in the Vistula flux and thorium, uranium, manga- 
nese and nickel in rain fallout. For these metals no 
enrichment relative to iron is observed in particu- 
late matter. Additional fluxes in both the river and 
atmospheric components were found for cadmium, 
lead, zinc, and copper. This may be due to the 
influence of natural sources or artificial sources 
such as pollution. Literature data indicate insignifi- 
cant contributions of lead, cadmium, zinc and 
copper from these natural sources, hence it may be 
concluded that the four metals were of anthropo- 
genic origin. (Author’s abstract) 

W91-02007 


DISTRIBUTION OF ZINC, LEAD, CADMIUM 
AND COPPER BETWEEN DIFFERENT SIZE 
FRACTIONS OF SEDIMENTS I. THE LIMSKI 
KANAL (NORTH ADRIATIC SEA). 

Institut Rudjer Boskovic, Zagreb (Yugoslavia). 
Center for Marine Research. 

D. Martincic, Z. Kwokal, and M. Branica. 

The Science of the Total Environment STENDL, 
Vol. 95, p 201-215, June 1990. 4 fig, 4 tab, 34 ref. 


Descriptors: *Adriatic Sea, *Cadmium, *Geo- 
chemistry, *Heavy metals, *Lead, *Path of pollut- 
ants, *Sediment contamination, *Sediments, *Zinc, 
Carbonates, Clays, Correlation analysis, Organic 
matter, Particle size, Sediment distribution, Silt, 
Trace elements. 


The grain size distribution of particles and their 
accumulation in surface sediments of the upper 
part of Limski Kanal were determined. At all 
sampling stations, the size fractions containing par- 
ticles less than 20 micrometers (clay-silt fraction) 
were predominant, whereas the amount of coarser 
grains was less than 30%. The quantities of associ- 
ated metals within these size fractions differed 
from one sampling station to another. In all sedi- 
ments, the finest clay-silt fraction (less than 10 
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micro meters) contained the high concentration of 
all metals. The pattern of association of metals 
with coarser fraction changed substantially be- 
tween sediments, depending on their chemical 
characteristics. Generally, they contained amounts 
of incorporated metals similar to, or even higher 
than, those found in the clay-silt fraction. These 
observations are primarily attributed to the quanti- 
ties of organic and biogenic carbonate. Metal dis- 
tributions are significantly correlated with the or- 
ganic material in the sediments. No general trends 
were observed in the spatial distribution of metals 
in the sediment less than 300 micro meters from the 
area studied. The temporal metal variations at 
some sampling sites coincided with temporal vari- 
ations in the organic material contents. (See also 
W91-02010) (Stoehr-PTT) 

W91-02009 


DISTRIBUTION OF ZINC, LEAD, CADMIUM 
AND COPPER BETWEEN DIFFERENT SIZE 
FRACTIONS OF SEDIMENTS II. THE KRKA 


( 
Institut Rudjer Boskovic, Zagreb re ugoslavia). 
Center for Marine Research. 
D. Martincic, Z. Kwokal, and M. Branica. 
The Science of the Total Environment STENDL, 
Vol. 95, p 217-225, June 1990. 2 fig, 1 tab, 5 ref. 


Descriptors: *Adriatic Sea, *Estuaries, *Geochem- 

istry, *Heavy metals, *Path of pollutants, *Rivers, 

*Sediment contamination, *Sediment distribution, 

*Sediments, Cadmium, Clays, Copper, Industrial 

— Lead, Particle size, Silt, Trace elements, 
inc. 


The levels of zinc, cadmium, lead and copper in 
different grain size fractions of recent sediments, 
collected from the Krka River Estuary and the 
Kornati Islands during October 1983, were deter- 
mined. The distributional patterns of these metals 
mainly depended on the textural characteristics of 
the sediment. The clay-silt size particles contained 
the highest amounts of zinc, cadmium and lead. 
Copper exhibited an irregular particle size distribu- 
tion. In general, the contents of copper in different 
grain-size fractions and their distribution through- 
out the area seemed to be influenced by biological 
activities. In the coastal region, the concentrations 
of cadmium in the coarse particles appeared to 
coincide with the quantities of carbonate present in 
the sediments. A significant enrichment of lead was 
observed in the lower part of the Krka River 
Estuary and in coastal regions with intensive ship 
traffic. Sediment collected near an industrial waste 
outflow was found to be enriched with zinc, lead 
and copper of anthropogenic origin. (See also 
W91-02009) (Author’s abstract) 

W91-02010 


PHTHALATE ESTERS IN RIVERS OF THE 
GREATER MANCHESTER AREA, U. K. 

Obafemi Awolowo Univ., Ile-Ife (Nigeria). Dept. 
of Chemistry. 

O. S. Fatoki, and F. Vernon. 

The Science of the Total Environment STENDL, 
Vol. 95, p 227-232, June 1990. 1 fig, 1 tab, 17 ref. 


Descriptors: *Effluents, *England, *Esters, *Indus- 
trial wastes, *Phthalate esters, *Rivers, *Water 
pollution sources, Chemical analysis, Gas chroma- 
tography, Mass spectrometry, Pollutants, Sewage, 
Wastewater, Water pollution. 


Waters from the Rivers Irwell and Etherow and 
from the Prestwich sewage treatment plant efflu- 
ent, Manchester, England were analyzed for the 
presence of phthalate esters using computer-assist- 
ed gas chromatography and mass spectrometry 
(GC and MS). Extraction was with CHCI3. Liquid 
chromatography clean up was used for compound 
separation. Several phthalate esters, such as 
diethyl, butyl-2-monopropyl, di-n-butyl, di-2-ethyl- 
hexyl and di-iso-octyl, were found to be present at 
0.4 to 33.5 micro grams per liter. A study on 
uncontaminated waters was undertaken to establish 
blank levels. The results compare favorably with 
those reported elsewhere for rivers polluted with 
industrial chemicals. The occurrence of phthalate 
esters in Manchester rivers is consistent with the 


industrial activities of the city. Other probable 
sources include leaching from disposed plastic 
wastes. Levels of phthalate esters in the city 
sewage effluent were considerably lower than 
those in the Irwell. (Author’s abstract) 

W91-02011 


PENTACHLOROPHENOL: ENVIRONMEN- 
TAL PARTITIONING AND HUMAN EXPO- 


SURE. 
Oak Ridge National Lab., TN. Office of Risk 


ysis. 
H. A. Hattemer-Frey, and C. C. Travis. 

Archives of Environmental Contamination and 
Toxicology AECTCV, Vol. 18, No. 4, p 482-489, 
July/August 1989. 7 tab, 56 ref. 


Descriptors: *Bioaccumulation, *Biocides, *Food 
chains, *Human health, *Human population, 
*Mathematical models, *Path of pollutants, *Pen- 
tachlorophenol, *Public health, *Toxicity, Aquatic 
life, Equilibrium, Fugacity-food chain model, Soil 
contamination, Suspended sediments, Water pollu- 
tion. 


Pentachlorophenol (PCP) is used as a wood pre- 
servative and a biocide, and is toxic to humans. 
The Fugacity-Food Chain model estimates the 
concentration of a chemical in six media (air, 
water, soil, sediment, suspended sediment in water, 
and biota in water) and then uses those concentra- 
tions to predict the amount of chemical entering 
the food chain and the average daily intake by the 
general population. The model contains — 
ing assumptions, but given the state of knowledge 
regarding the environmental transport of chemi- 
cals, fugacity models are considered acceptable for 
exploring the equilibrium partitioning and environ- 
mental behavior of organic chemicals. Input pa- 
rameters required to predict the cross-media parti- 
tioning of a chemical include its physicochemical 
and biochemical properties, bioconcentration/bio- 
transfer factors, estimates of emission rates for the 
compound into air, water, and soil; and estimates 
of degradation rate coefficients for reactions that 
remove the compound from the system. Environ- 
mental concentrations of PCP were used to esti- 
mate the amount of PCP entering the food chain 
and the long term, average daily intake of PCP by 
the general population of the United States. Re- 
sults show that PCP partitions mainly into soil 
(96.5%) and that the food chain, especially fruits, 
vegetables, and grains, accounts for 99.9% of 
human exposure to PCP. The long term, average 
daily intake of PCP is estimated to be 16 microg/ 
day, which agrees well with previous estimates of 
19 aa Og per day. (Brunone-PTT) 

W91-020 


ACUTE TOXICITY OF SELECTED HERBI- 
CIDES AND SURFACTANTS TO LARVAE OF 
THE MIDGE CHIRONOMUS RIPARIUS. 
National Fisheries Contaminant Research Center, 
Yankton, SD. Field Research Station. 

For primary bibliographic entry see Field 5C. 
W91-02017 


RAPID DISSIPATION OF GLYPHOSATE IN 
SMALL FOREST PONDS. 

Alberta Univ., Edmonton. Dept. of Botany. 

L. G. Goldsborough, and A. E. Beck. 

Archives of Environmental Contamination and 
Toxicology AECTCV, Vol. 18, No. 4, p 537-544, 
July/August 1989. 3 fig, 6 tab, 27 ref. 


Descriptors: *Biodegradation, *Fate of pollutants, 
*Glyphosate, *Herbicides, *Path of pollutants, 
*Ponds, *Toxicity, Metabolites, Sediment contami- 
nation, Water chemistry, Water pollution. 


Glyphosate, a broad spectrum herbicide, was ap- 
plied to the water surface of four small boreal 
forest ponds and six in situ microcosms at a rate of 
0.89 kg a.i/ha. Water samples collected over a 
period of up to 255 days were analyzed for glypho- 
sate and its primary metabolite aminomethylphos- 
phonic acid (AMPA). Glyphosate ce rae rapid- 
ly from all ponds, with first order half-lives rang- 
ing from 1.5 to 3.5 days. The slowest dissipation 
rate occurred in the pond with the most calcareous 


water and sediments. Glyphosate remained at or 
above the treatment concentration in microcosms 
containing only water but decreased rapidly in the 
presence of sediments. AMPA levels in ponds and 
microcosms were consistently low. Concentrations 
on microcosm wall samples were temporally vari- 
able, probably as a result of adsorption to — 
tic biofilms. Glyphosate in the sediments o 
microcosms generally increased with time during 
the period of observation. These results confirm 
that glyphosate dissipates rapidly from the surface 
waters of lentic systems, and suggest that sediment 
absorption or biodegradation were the major 
means of glyphosate loss from the water column. 
These results suggest that effects of ——_ 
contamination in water will be minimal, although 
further work is needed to evaluate possible long 
term toxicological effects. (Author’s abstract) 
W91-02018 


EFFECTS OF CADMIUM ON MUREX TRUN- 
CULUS FROM THE ADRIATIC SEA: I. ACCU- 
MULATION OF METAL AND BINDING TO A 
METALLOTHIONEIN-LIKE PROTEIN. 
Innsbruck Univ. (Austria). Inst. fuer Zoologie. 

R. Dallinger, E. Carpene, G. J. Dalla Via, and P. 
Cortesi. 


Archives of Environmental Contamination and 
Toxicology AECTCV, Vol. 18, No. 4, p 554-561, 
July/August 1989. 4 fig, 3 tab, 35 ref. Fonds zar 

‘cerderung der Wessenschaftlichen Forschung, 
Austria, Project No. P5962. 


Descriptors: *Adriatic Sea, *Bioaccumulation, 
*Cadmium, *Heavy metals, *Metallothioneins, 
*Mollusks, *Toxicity, *Toxicology, *Water pollu- 
tion effects, Amino acids, Gel chromatography, 
Ion exchange chromatography, Molecular struc- 
ture, Snails, Tissue analysis, Zinc. 


Individuals of Murex trunculus from the Adriatic 
Sea were exposed in the laboratory to cadmium 
under chronic conditions (0.05 mg/L, up to 30 
days). Cadmium contents in the soft parts of the 
snails increased considerably, the highest concen- 
trations occurring in combined hepatopancreas and 
kidney tissues. However, high amounts of cadmi- 
um were also found in unexposed individuals. No 
significant changes were observed in the concen- 
trations of zinc. Cytosolic fractions of hepatopan- 
creas and kidney organs were separated by gel and 
ion exchange chromatography. Variable amounts 
of cadmium were associated with components with 
a molecular weight of more than 75000 Daltons. 
Most of the metal, however, was bound to a pro- 
tein with an apparent molecular weight of 11000 
Daltons. This protein showed low absorption at 
280 and a higher one at 254 nm. Amino acid 
composition revealed high amounts of cysteine 
(26%), lack of tyrosine, but presence of phenyla- 
lanine (4 the basis of these features, the 
protein was identified as a metallothionein-like pro- 
tein. With increased exposure time, cadmium re- 
placed zinc from this protein with zinc moving 
towards fractions with a molecular weight of less 
than 3000 Daltons. Moreover, a spillover effect 
was observed: the cadmium content of the metal- 
lothionein-like protein increased up to a saturation 
enna beyond which excess cadmium was bound to 
igh molecular weight components. (See also 
W91-02021) (Author’s abstract) 
W91-02020 


UPTAKE AND ELIMINATION OF WATER- 
BORNE CADMIUM BY THE FISH NOEMA- 
CHEILUS BARBATULUS L. (STONE LOACH). 
Institute of Terrestrial Ecology, Huntingdon (Eng- 
land). Monks Wood Experimental Station. 

For primary bibliographic entry see Field 5C. 
W91-02023 


SHELL AS A SITE OF LEAD DEPOSITION IN 
HELIX ASPERSA. 

Polytechnic of the South Bank, London (England). 
Dept. of Biotechnology. 

A. Beeby, and L. Richmond. 

Archives of Environmental Contamination and 
Toxicology AECTCV, Vol. 18, No. 4, p 623-628, 
July/August 1989. 3 fig, 2 tab, 25 ref. 





Descriptors: *Bioaccumulation, *Heavy metals, 
*Lead, *Mollusks, *Path of pollutants, *Toxicity, 
Calcium, Magnesium, Metabolism, Shells, Snails. 


Snails from a contaminated urban car park were 
fed an experimental diet for 64 days. One group 
received a high lead diet for the duration, and 
another group was removed from the high lead 
diet after two days. Shells were analyzed at vari- 
ous intervals to measure lead uptake and loss. 
Regression analysis of twenty eight shells for each 
treatment suggests that the weight of lead in the 
shell increased linearly with time, but loss from the 
shell was correlated with soft tissue lead levels. 
The shells of fourteen snails from an uncontaminat- 
ed site accumulated lead less quickly on the high 
lead diet and had lower magnesium and calcium 
concentrations. All snails lost magnesium from the 
shell following the initial dose, ibly as part of 
the detoxification mechanism | heavy metals. 
The shell may lose lead over a number of days, 
serving as a short term sink for lead which it 
releases when soft tissue concentrations fall. (Au- 
thor’s abstract) 
91-02025 


TOXICITY AND BIOACCUMULATION OF 
SELENATE, SELENITE AND SELENO-L-ME- 
THIONINE IN THE CYANOBACTERIUM AN- 
ABAENA FLOS-AQUAE. 

California Univ., Davis. Dept. of Land, Air and 
Water Resources. 

For eon bibliographic entry see Field 5C. 
W91-02028 


ee ee OF SELENIUM 
BIRDS AT KESTERSON RESERVOIR, CALL 
FORNIA. 

Patuxent Wildlife Research Center, Davis, CA. 
Pacific Coast Field Station. 


For primary bibliographic entry see Field 5C. 
W91-02029 


GEOGRAPHIC VARIATION OF CHLORINAT- 
ED HYDROCARBONS IN BURBOT (LOTA 
LOTA) FROM REMOTE LAKES AND RIVERS 
IN CANADA. 

Department of Fisheries and Oceans, Winnipeg 
(Manitoba). Central and Arctic Region. 

D. C. G. Muir, C. A. Ford, N. P. Grift, D. A. 
Metner, and W. L. Lockhart. 

Archives of Environmental Contamination and 
Toxicology AECTCV, Vol. 19, No. 4, p 530-542, 
July/August 1990. 6 fig, 6 tab, 42 ref. 


Descriptors: *Bioaccumulation, *Canada, *Chlor- 
inated aromatic compounds, *Fish, *Halogenated 
pesticides, *Hydrocarbons, *Lakes, *Path of pol- 
lutants, *Pesticides, *Polychlorinated biphenyls, 
Ecosystems, Fate of pollutants, Rivers, Water 
chemistry, Water pollution. 


The variation in levels of polychlorinated biphen- 
yls (PCBs), chlorobenzenes and chlorinated pesti- 
cides was studied in burbot (Lota lota) from eight 
remote locations along a northwesterly transect 
from northwestern Ontario to the Mackenzie River 
delta in Canada. Significant declines in concentra- 
tions of PCB congeners, DDT isomers, lindane, 
dieldrin, and mirex in burbot liver were found with 
increasing north latitude. Mean PCB concentra- 
tions ranged from 1290 ng/g (lipid wt) at Lake 
625, a remote lake in northwestern Ontario, to 301 
ng/g in samples from the Mackenzie River at 
Arctic Red River, Northwest Territories. No sig- 
nificant differences in mean concentrations of toxa- 
phene, alpha-HCH(BHC), trichlorobiphenyls, and 
tetrachlorobiphenyls were observed between 
southern and northern ee Toxaphene 
was the — organochlorine residue in 
northern fish samples averaging 1400 ng/g (lipid 
wt) at the three most northerly sites and 1723 ng/g 
at Lake 625. Airborne contamination was the only 
likely source of organochlorines for most of the 
locations surveyed. The results were consistent 
with the hypothesis that inputs of semi-volatile 
organochlorines to northern aquatic ecosystems 
decrease with increasing north latitude and dis- 
tance from North American sources. (Author’s 
abstract) 
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W91-02033 


EFFECTS OF XAD-8 FRACTIONS OF DIS- 
SOLVED ORGANIC CARBON ON THE SORP- 
TION AND BIOAVAILABILITY OF ORGANIC 
MICROPOLLUTANTS. 

Joensuu Univ. (Finland). Dept. of Biology. 

J. Kukkonen, J. F. McCarthy, and A. Oikari. 
Archives of Environmental Contamination and 
Toxicology AECTCV, Vol. 19, No. 4, p 551-557, 
July/August 1990. 3 fig, 3 tab, 23 ref. US DOE 
Contract DE-AC05-840R21400. 


Descriptors: *Adsorption, *Bioavailability, *Chro- 

matography, *Organic carbon, *Path of pollutants, 

*Polycyclic aromatic hydrocarbons, *Water pollu- 

tion, Bioaccumulation, Daphnia, Fate of pollutants, 

a exchange, Polychlorinated biphenyls, Water- 
leas. 


The dissolved organic carbon (DOC) from a 
stream water near a peat deposit was fractionated 
into hydrophobic-acid (HbA), hydrophobic-neutral 
(HbN) and hydrophilic (Hl) subcomponents by 
XAD-8 chromatography. The capacity of these 
fractions and the total (unfractionated) water to 
bind hydrophobic organic contaminants was meas- 
ured by equilibrium dialysis, and the effect of 
binding on contaminant bioavailability was meas- 
ured in Daphnia magna. Model contaminants were 
the polycyclic aromatic hydrocarbons, naphtha- 
lene (NPH) and benzo(a)pyrene (BaP), and the 
polychlorinated biphenyl, 2,2’,5,5’-tetrachlorobi- 
phenyl (TCB). Both BaP and TCB exhibited high 
partition coefficients for binding to both the total 
DOC and the hydrophobic components of the 
DOC. BaP had a higher affinity for binding to the 
HbA fraction, while TCB (and three other PCB’s) 
had higher affinity for the HbN fraction. The 
partition coefficients for binding to the HI fraction 
were twofold to tenfold lower than for binding to 
the hydrophobic fraction. The less hydrophobic 
compound, NPH, had a much lower partition coef- 
ficient, and little difference was seen between the 
fractions. The total water and the different DOC 
fractions reduced the uptake and accumulation of 
BaP and TCB by D. magna in proportion to the 
capacity of the DOC for binding the contaminants. 
Data were consistent with the hypothesis that a 
contaminant bound to DOC (total water or any of 
the fractions) is unavailable for uptake by biota. 
Uptake of NPH was not substantially affected by 
the DOC, consistent with its lower partition coeffi- 
cient. (Author’s abstract) 

W91-02034 


CHRONIC TOXICITY AND BIOACCUMULA- 
TION OF 2,5,2’,5’- AND 3, 4, 3’,4’-TETRACH- 
LOROBIPHENYL AND AROCLOR 1242 IN 
THE AMPHIPOD HYALELLA AZTECA. 
Department of Fisheries and Oceans, Burlington 
(Ontario). Great Lakes Lab. for Fisheries and 
Aquatic Sciences. 

For primary bibliographic entry see Field 5C. 
W91-02035 


COMPARATIVE TOXICOKINETICS OF 2,2’- 
DICHLOROBIPHENYLS AND 4,4’-DICHLOR- 
OBIPHENYLS IN THE POND SNAIL LYM- 
NAEA STAGNALIS, 

Vrije Univ., Amsterdam (Netherlands). Dept. of 
Pharmacochemistry. 

For primary bibliographic entry see Field 5C. 
W91-02036 


TOXICOLOGICAL EXAMINATION OF WHI- 


Environmental Protection Service, Regina (Sas- 
katchewan). 

For primary bibliographic entry see Field 5C. 
W91-02037 


PARTITIONING OF LINDANE BETWEEN 
SEDIMENT, WATER AND THE CRUSTACEAN 
METAPENAEUS MACLEAYI. 

Griffith Univ., Nathan (Australia). School of Aus- 


Effects Of Pollution—Group 5C 


tralian Environmental Studies. 

A. C. Just, D. W. Hawker, and D. W. Connell. 
Australian Journal of Marine and Freshwater Re- 
search AJMFA4, Vol. 41, No. 3, p 389-397, 1990. 3 
fig, 1 tab, 21 ref. 


Descriptors: *Bioaccumulation, *Crustaceans, 
*Halogenated pesticides, *Lindane, *Path of pol- 
lutants, *Sediment chemistry, *Sediment pollution, 
*Soil water pollution, *Water chemistry, Equilibri- 
um, Organic carbon, Partitioning, Shrimp, Uptake. 


The partitioning behavior of lindane between sedi- 
ment, water and the shrimp Metapenaeus macleayi 
was investigated. The sediment-to-water partition 
coefficient was determined with sealed glass vials 
in laboratory experiments and found to be 9.52 or 
2164 on an organic carbon basis. This result is in 
agreement with relevant literature data and con- 
firms that the organic matter of the sediment is the 
primary sorption site in this process. The biocon- 
centration factor was evaluated from laboratory 
experiments with shrimps in sealed glass jars in 
which the lindane seawater solution was changed 
frequently. Under these conditions, effective equi- 
librium was attained after 24 hours. Measured 
uptake and clearance rate constants were smaller 
than predicted on the basis of existing general 
relationships between measured uptake, clearance 
rate, and the octanol/water partition coefficient for 
crustaceans. The bioconcentration factor was 
found to be 5.50, or 1273 on a lipid basis, which is 
also smaller than values estimated from general 
relationships. The sediment-to-prawn bioaccumula- 
tion factor was 0.58, which means that biotic con- 
centrations will be significantly less than those 
observed in sediments. (Author’s abstract) 
W91-02042 


5C. Effects Of Pollution 


IESSMENT OF TIVE IMPACTS 


ASS: CUMULA' 
TO WATER QUALITY IN A FORESTED WET- 
LAND LANDSCAPE, 


Clemson Univ., Georgetown, SC. Belle W. Baruch 
Forest Science Inst. 

For primary bibliographic entry see Field 4C. 
W91-01017 


OUTBREAK OF PONTIAC FEVER DUE TO 
LEGIONELLA ANISA. 

Santa Clara County Health Dept., San Jose, CA. 
M. D. Fenstersheib, M. Miller, C. Diggins, S. 
Liska, and L. Detwiler. 

Lancet LANAAI, Vol. 336, No. 8706, p 35-37, 
July 1990. 1 tab, 8 ref. 


Descriptors: *Aerosols, *California, *Human dis- 
eases, *Legionella, *Public health, *Water pollu- 
tion effects, Disinfection, Epidemiology, Infectious 
diseases, Microbiological studies, Pontiac fever, 
Water pollution sources, Water treatment. 


An outbreak of Pontiac fever occurred among 34 
of 56 people attending conferences at a hotel in 
Santa Clara County, California, in 1988. Two 
groups had an acute febrile — respiratory ill- 
ness, with a mean attack rate of 82% and a mean 
incubation period of 56 hours. Symptoms resolved 
spontaneously within 5 days. Legionella anisa, 
which had not previously been associated with 
outbreaks of Pontiac fever or legionnaires’ disease, 
was isolated from a decorative fountain in the hotel 
lobby. In addition, 5 of 8 pairs of serum samples 
from cases showed a more than four-fold rise in 
antibody titer to the L. anisa recovered from the 
fountain. 42% of the hotel employees had titers 
greater than or equal to 256 against L. anisa, 
whereas none of 48 serum samples from matched 
controls had titers greater than or equal to 128. 
The findings raise concern about water treatment 
protocols for extent of disease that might be caused 
by exposure to aerosols containing L. anisa and 
other Legionella species. (Author’s abstract) 
W91-01032 


MOLYBDENUM AND SULFATE AS CON- 
TROLS ON THE ABUNDANCE OF NITRO- 
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GEN-FIXING CYANOBACTERIA IN SALINE 
LAKES IN ALBERTA. 

Cornell Univ., Ithaca, NY. Section of Ecology and 
Systematics. 

For primary bibliographic entry see Field 2H. 
W91-01034 


GROWTH AND VOLTINISM OF LOTIC 
MIDGE LARVAE: PATTERNS ACROSS AN AP- 
PALACHIAN MOUNTAIN BASIN. 

Georgia Univ., Athens. Dept. of Entomology. 

For primary bibliographic entry see Field 2H. 
W91-01038 


MECHANISM FOR THE HYDROGEN SUL- 
FIDE-INDUCED GROWTH LIMITATION IN 
WETLAND MACROPHYTES. 

Louisiana State Univ., Baton Rouge. Center for 
Wetland Resources. 

For primary bibliographic entry see Field 2H. 
W91-01042 


GREIGITE AND THE MAGNETIC PROPER- 
TIES OF SEDIMENTS. 

Freshwater Biological Association, 
(England). Windermere Lab. 

For primary bibliographic entry see Field 2H. 
W91-01050 


Ambleside 


ALDICARB FOOD POISONINGS IN CALIFOR- 
NIA, 1985-1988: TOXICITY ESTIMATES FOR 
HUMANS. 

California Dept. of Health Services, Emeryville. 
Environmental Epidemiology and Toxicology 
Branch. 

L. R. Goldman, M. Beller, and R. J. Jackson. 
Archives of Environmental Health AEHLAU, 
Vol. 45, No. 3, p, May/June 1990. p 141-147, 2 fig, 
2 tab, 17 ref. 


Descriptors: *Aldicarb, ‘California, *Public 
health, *Toxicity, *Water pollution effects, Agri- 
culture, Cucumbers, Insecticides, Lethal limit, Wa- 
termelon. 


Three outbreaks of food poisoning involving wa- 
termelons or cucumbers, and caused by the carba- 
mate pesticide aldicarb, occurred in California be- 
tween 1985 and 1988. For each outbreak, and for 
an outbreak of aldicarb poisoning associated with 
English cucumbers previously reported in the liter- 
ature, dosages of aldicarb sulfoxide that caused the 
illness were estimated. Estimated dosages ranged 
between 0.0011 and 0.06 mg/kg body weight, and 
most were well below the 0.025 mg/kg Lowest 
Observed Effect Level (LOEL) for subclinical 
blood cholinesterase depression previously report- 
ed for humans. These findings are consistent with 
aldicarb sulfoxide (ASO) illnesses that have oc- 
curred in other states. Aldicarb appears to be more 
toxic than previously suspected. Scientific and reg- 
ulatory implications are examined. (Author’s ab- 
stract) 

W91-01052 


EFFECT OF IRRIGATION WITH SEWAGE EF- 
FLUENT ON DECOMPOSITION OF LITTER 
IN PINUS RADIATA FORESTS. 

New Zealand Forest Service, Rotorua. Forest Re- 
search Inst. 

For primary bibliographic entry see Field 3C. 
W91-01067 


PHYSIOLOGICAL RESPONSE OF YELLOW- 
POPLAR SEEDLINGS TO SIMULATED ACID 
RAIN, OZONE FUMIGATION, AND 
DROUGHT. 

Agricultural Research Service, Delaware, OH. 

B. Roberts. 

Forest Ecology and Management FECMDW, Vol. 
31, No. 4, p 215-224, April 1990. 2 fig, 1 tab, 25 ref. 


Descriptors: *Acid rain, *Drought, *Ozone, 
*Poplar trees, *Seedlings, *Water pollution effects, 
Air pollution, Hydrogen ion concentration, Photo- 
synthesis, Plant physiology, Simulation analysis, 
Water deficity. 


One year old containerized seedlings of yellow 
poplar (Liriodendron tulipifera L.) were exposed 
to simulated acid rain (pH 3.0, 4.0, 5.5), ozone (O3) 
fumigation (0, 0.05, 0.1, 0.2 ppm), and drought 
(1,2, or 3 one-week drying cycles) from late May 
until mid-October. Measurements of net photosyn- 
thesis (P), leaf stomatal conductance (G) and 
xylem water-potential (Z) were made on seedlings 
from each treatment during June, July and August. 
Seedlings treated with simulated acid rain at pH 
3.0 showed reductions in P (29%), G (33%) and Z 
(17%) when compared with similar seedlings treat- 
ed with simulated acid rain with pH 5.5. For 
seedlings fumigated with ozone, there were no 
significant differences in P or G between the con- 
trols and the other ozone treatments. For seedlings 
subjected to drought, P increased with increasing 
stress but Z declined. Interactions involving 
drought and ozone together had a greater impact 
on Z than either factor alone. For certain stress 
combinations, particularly those involving 
drought, it appears that one factor may exert a 
dominant role over another in determining the 
one physiological response. (Author’s abstract) 
91-0 


TOXICOLOGY OF CHEMICAL MIXTURES: 
EXPERIMENTAL APPROACHES, UNDERLY- 
ING CONCEPTS, AND SOME RESULTS. 
National Toxicology Program, Research Triangle 
Park, NC. 

R. S. H. Yang, H. L. Hong, and G. A. Boorman. 
Toxicology Tomess TOLEDS, Vol. 49, No. 2/3, p 
183-197, December 1989. 7 tab, 18 ref. 


Descriptors: *Chemical analysis, *Toxicology, 
*Water pollution effects, Denver, Hazardous 
wastes, Lake Ontario, Love Canal, New York, 
Public health, Salmon, Sediment contamination, 
Waste disposal. 


The toxicology of chemical mixtures reflects an 
actual human exposure situation, yet there is no 
standard protocol or consensus methodology for 
investigating the toxicology of mixtures. Thus, ex- 
perimentation is required just to develop a broadly 
applicable evaluation system. Several examples are 
illustrated to present the different experimental 
designs and the concepts behind each. These in- 
clude the health effects studies of Love Canal soil 
samples, the Lake Ontario Coho salmon, the water 
samples repurified from secondary sewage in the 
City of Denver Potable Water Reuse Demonstra- 
tion Plant, and the National Toxicology Program 
(NTP) effort on a mixture of 25 frequently detect- 
ed groundwater contaminants derived from haz- 
ardous waste disposal sites. In the last instance, an 
extensive research program has been ongoing for 
the last two years at the NTP, encompassing gen- 
eral toxicology, biochemical toxicology, myelotox- 
icology, genetic toxicology, neuro-behavioral toxi- 
cology, and hepato-, and renal toxicology. (Lantz- 
PTT) 

W91-01075 


HOUSEHOLD EXPOSURE MODELS. 
Lawrence Livermore National Lab., CA. Environ- 
mental Sciences Div. 

T. E. McKone. 

Toxicology Letters TOLEDS, Vol. 49, No. 2/3, p 
321-339, December 1989. 1 fig, 7 tab, 25 ref. 


Descriptors: *Drinking water, *Model studies, 
*Volatile organic compounds, *Water pollution ef- 
fects, Air pollution, Potable water, Public health. 


Human exposure to volatile organic compounds 
(VOCs) in tap water is often assumed to be domi- 
nated by ingestion of drinking water. The relative 
importance of inhalation and dermal exposure in a 
typical household was studied using a three-com- 
partment model to simulate the 24-h concentration 
history of VOCs in the shower, bathroom and 
remaining household volumes as a result of tap 
water use. Mass transfers from water to air are 
derived from measured data for radon and used to 
estimate mass transfer properties for VOCs. The 
model is used to calculate a range of concentra- 
tions and human exposures in U.S. dwellings. The 
estimated estimate of household-inhalation uptake 
to ingestion uptake is in the range of 1-6 for VOCs. 
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A dermal absorption model is used to assess expo- 
sure across the skin boundary during baths and 
showers. The ratio of dermal exposure to ingestion 
exposure is in the range of 0.6 to 1. Inhalation of 
volatile chemicals transported from potable water 
supplies to indoor air has the potential for being as 
important as, or more important than, the direct 
ingestion of these compounds as a route of expo- 
sure from potable water supplies. The dermal ab- 
sorption of chemicals from bath and shower water 
is based on limited data defining the permeability 
of the skin to chemical transport. (Lantz-PTT) 
W91-01076 


STEMMING THE TIDE OF MARINE DEBRIS 
POLLUTION: PUTTING DOMESTIC AND 
INTERNATIONAL CONTROL AUTHORITIES 
TO WORK. 

Perkins Coie, Washington, DC. 

For primary bibliographic entry see Field 5G. 
W91-01093 


EFFECTS OF LAKE ACIDIFICATION ON 
AQUATIC MACROPHYTES--A REVIEW. 
Imperial Coll. at Silwood Park, Sunninghill (Eng- 
land). Dept. of Biology. 

A. M. Farmer. 

Environmental Pollution ENPOEK, Vol. 65, No. 
3, p 219-240, 1990. 2 tab, 94 ref. 


Descriptors: *Acid rain effects, *Aquatic plants, 
*Lake acidification, *Literature review, *Water 
pollution effects, Ammonium, Competition, Eco- 
systems, Hydrogen ion concentration, Macro- 
phytes, Nitrates, Physiological ecology, Plant nu- 
trients, Plant physiology, Species composition. 


Acidification of lakes results in a number of chemi- 

hysical and biological changes. With lake 
acidification, different communities of freshwater 
macrophytes arise, in response to the pH change. 
The studies often emphasize the replacement of 
calcicole species and others such as the isoetids 
with Juncus bulbosus and Sphagnum spp. in acidi- 
fying lakes. Various alterations in lake conditions 
affect the physiology of the macrophytes, particu- 
larly with changes in the availability of carbon, a 
change from nitrate to ammonium as a nitrogen 
source and the effects of an alteration in the lake 
light climate. It is very unlikely that the responses 
of one species will be the same in all parts of a lake. 
The population biology, community ecology and 
ecosystem functioning of macrophytes show that 
sometimes competitive processes may seem more 
important in determining community change than 
physiological processes. It is important to under- 
take experimental studies at the correct scale to 
determine which factors may be causally related to 
the floristic evidence. (Author’s abstract) 
W91-01105 


INTERACTION BETWEEN COMPONENTS OF 
ELECTROPLATING INDUSTRY WASTES, IN- 
FLUENCE OF THE RECEIVING WATER ON 
THE TOXICITY OF THE EFFLUENT. 

Institut National de la Sante et de la Recherche 
Medicale, Villeneuve d’Ascq (France). Microbe 
Ecotoxicology Unit 146. 

A. Le Du, D. Dive, and A. Philippo. 
Environmental Pollution ENPOEK, Vol. 65, No. 
3, p 251-267, 1990. 7 fig, 3 tab, 28 ref. 


Descriptors: *Heavy metals, *Metal-finishing 
wastes, *Path of pollutants, *Stream pollution, 
*Synergistic effects, *Toxicity, *Water pollution 
effects, Cadmium, Copper, Dilution, Effluents, 
Electroplating, Hazard assessment, Mineralization, 
Nickel, Organic matter, Principal component anal- 
ysis, Protozoa, Water chemistry, Zinc. 


A copper-cadmium-nickel-zinc mixture was as- 
sessed in seven different river waters to study 
metal toxicity to the ciliate protozoan Colpidium 
campylum, the interactions occurring between 
metals, and the influence of the receiving water on 
toxicity. In the range of concentrations tested, 
which is representative of electroplating industry 
wastes, the main part of the toxicity can be attrib- 
uted to copper and to copper-cadmium synergy. A 





classification of waters, based on a principal com- 
ponent analysis (PCA), was used to examine the 
main parameters of the water, which can affect the 
toxicity of metal mixtures. The mineralization of 
the water, more than the total organic matter, 
appears to be an important parameter for the ex- 
pression of toxicity. A strategy for the estimation 
of ecotoxicological hazard assessment, based upon 
a simplified factorial experiment enables the study 
of the toxicity of an effluent, the influence of river 
water on its toxicity, and the effects of contact 
time and dilution in a two-step bioassay. By apply- 
ing PCA to data from very different waters, it may 
be possible to estimate the ecotoxicological risk 
associated with the discharge of an effluent, on the 
basis of the chemistry of the receiving water. (Au- 
thor’s abstract) 

W91-01106 


GREEN OYSTERS CAUSED BY COPPER POL- 
LUTION ON THE TAIWAN COAST. 
National Taiwan Univ., Taipei. Inst. of Oceanogra- 


hy. 
B. Han, and T. Hung. 
Environmental Pollution ENPOEK, Vol. 65, No. 
4, p 347-362, 1990. 4 fig, 6 tab, 35 ref. 


Descriptors: *Bioaccumulation, *Copper, *Oys- 
ters, *Path of pollutants, *Taiwan, *Water pollu- 
tion effects, Aquaculture, Heavy metals, Marine 
pollution, Shellfish. 


The first case of green oysters (Crassostrea gigas) 
broke out along the Charting mariculture area of 
southwestern Taiwan in January, 1986. The green 
color was found to be due to high copper content 
in the oyster tissue. Since then, a long-term survey 
around this area shows that total dissolved copper 
ranges from 4.99 to 23.6 microg/L and particulate 
copper ranges from 1.09 to 5.51 microg/L in sea 
water. The green oysters collected from the Erjhin 
Chi estuary on January 26, 1989 gave the highest 
copper content, 4401 plus or minus 79 ppm dry 
weight. Other green oyster cases were occasional- 
ly observed in the Hsiangsan and Anpin maricul- 
ture areas. Meanwhile, an experiment of copper 
accumulation in oysters was conducted at three 
stations (southwestern Taiwan) for up to 90 days. 
Multiple regression analysis indicates that the food 
pathway may predominate in copper accumulation 
by green oysters. This bioaccumulation experiment 
shows that the total uptake of copper per oyster is 
an exponential function of exposure time for the 
first two weeks with an accumulation rate of 214 
ppm Sige pate and then levels off. The average 
values of concentration factors for oysters (about 
500,000) were very close to steady-state values 
under the natural conditions at each station. (Au- 
thor’s abstract) 

W91-01108 


EFFECTS OF ACIDIC IRRIGATION ON SOIL 
MICROORGANISMS AT KEVO, NORTHERN 
FINLAND. 


Turku Univ. (Finland). Dept. of Biology. 

M. Kytoviita, H. Fritze, and S. Neuvonen. 
Environmental Pollution ENPOEK, Vol. 66, No. 
1, p 21-31, 1990. 1 fig, 4 tab, 26 ref. 


Descriptors: *Acid rain effects, *Finland, *Simu- 
lated rainfall, *Soil organics, *Water pollution ef- 
fects, Acid rain, Bacterial physiology, Litter, 
Microorganisms, Soil bacteria, Soil fungi. 


Increasing rates of pollution in the northern hemi- 
sphere have led to a large number of studies con- 
cerning different aspects of acidification. Effects of 
simulated acid rain (a mixture of sulfuric acid and 
nitric acid; pH 3) on soil microbiology were stud- 
ied in a field experiment in northern Finland. Irri- 
gated control plots received the same amount of 
spring water (pH 6) as the acid treated plots. 
Fungal lengths and total bacterial numbers were 
studied after the treatments had continued for 
three growing seasons. The numbers of bacteria in 
five physiological groups (those utilizing starch, 
protein, pectin, xylan, or cellulose) were measured 
by most probable number (MPN) techniques. The 
lengths of total and FDA stained fungal hyphae 
were not significantly different between the acid 
treated and the control plots. The counts of total 
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bacteria were not significantly different between 
treatments, but the MPNs of all five physiological 
groups of bacteria were approximately 60% lower 
in the acid treated plots than in the controls. The 
results of the present study suggest that changes in 
soil microbial activity caused by moderate acidifi- 
cation may be important in a long term perspective 
and a reduction in the amounts of bacteria utilizing 
cellulose, starch, pectin, xylan and protein may at 
least partially explain the lower mass loss of litter 
on acid treated soils. (Brunone-PTT) 

W91-01109 


BIOACCUMULATION AND TOXICITY OF 
ZINC IN THE GREEN ALGA, CLADOPHORA 
GLOMERATA, 
Polytechnic of Central London (England). Ap- 
ge Ecology Research Group. 

. M. McHardy, and J. J. George. 
Environmental Pollution E! EK, Vol. 66, No. 
1, p 55-66, 1990. 4 fig, 2 tab, 24 ref. 


Descriptors: *Algae, *Bioaccumulation, *Chloro- 
phyta, *Toxicity, *Water pollution effects, *Zinc, 
Algal growth, Aquatic plants, England, Path of 
pollutants, Plant physiology. 


The bioaccumulation and toxicity of zinc in Clado- 
phora glomerata from two populations in the River 
Roding, Essex, UK, were examined in experimen- 
tal laboratory flowing-water channels. Plants were 
subjected to concentrations ranging from 0 to 4.0 
mg/L at current velocities of 20 to 33 cm/sec for 
up to three hours. Zinc in algal tissue was then 
quantified and toxicity was assessed by the ability 
of the alga to grow in a recovery medium after the 
experimental treatment. There was little difference 
in zinc bioaccumulation between Cladophora from 
the site showing mild organic pollution and that 
from the site subjected to considerable inputs from 
urban and motorway runoff. Uptake of zinc in- 
creased with increasing concentration in the test 
solution and was linear and proportional up to 0.4 
mg/L. Three stages of uptake were identified with 
the most dramatic accumulation occurring in the 
first ten minutes. Experimental concentration fac- 
tors ranged from 1900 to 5200, which were in 
agreement with those previously obtained in the 
field. Cellular damage was evident in Cladophora 
subjected to 0.4 mg/L zinc and this increased with 
increasing zinc concentration, thus — to the 
conclusion that, at times, the levels of zinc found in 
the river could be potentially damaging. (Author’s 
abstract) 

Ww91-01111 


MOLLUSC THAIS HAEMASTOMA .- AN EX- 
HIBITOR OF ‘IMPOSEX’ AND POTENTIAL 
BIOLOGICAL INDICATOR OF TRIBUTYLTIN 
POLLUTION. 

Liverpool Univ., Port Erin (England). Dept. of 
Marine Biology. 

S. K. Spence, S. J. Hawkins, and R. S. Santos. 
Marine Ecology (PSZNI) MAECDR, Vol. 11, 
No. 2, p 147-156, 1990. 5 fig, 1 tab, 22 ref. 


Descriptors: *Antifoulants, *Bioindicators, *Gas- 
tropods, *Imposex, *Mollusks, *Organotin com- 
pounds, *Water pollution effects, Animal physiolo- 
gy, Aquatic animals, Azores, Bioaccumulation, 
Marine pollution, Tributyltin. 


In the Azores, the gastropod Thais haemastoma 
shows a of Ly ower the induction 
of male sex characters in the female. It is inferred 
that imposex in T. haemastoma is caused by tribu- 
tyltin (TBT) associated with boats using organotin- 
based antifoulant paints. The two indices (relative 
penis size and vas deferens sequence) employed 
previously for Nucella lapillus, were used without 
alteration. T. haemastoma is only the third species 
reported as exhibiting ‘effective sterilization’ of the 
female. Unlike N. lapillus, T. haemastoma has a 
planktonic larva, allowing populations to be sus- 
tained even when local TBT pollution is high. This 
makes T. haemastoma potentially a better indicator 
species, as monitored populations can be main- 
tained by the influx of larvae. T. haemastoma may 
thus provide a cheap method of assessing the 
extent of TBT contamination in warm waters, par- 
ticularly in the Mediterranean and Atlantic Islands. 


Effects Of Pollution—Group 5C 


Preliminary examination of material from a marina 
in Spain showed a high incidence of ‘sterile’ ani- 
mals. (Author’s abstract) 

W91-01118 


COMPARISON OF THE ACIDIFICATION EF- 
FICIENCIES OF NITRIC AND SULFURIC 
ACIDS BY TWO WHOLE-LAKE ADDITION 
EXPERIMENTS. 

Department of Fisheries and Oceans, Winnipeg 
(Manitoba). Freshwater Inst. 

For primary bibliographic entry see Field 5B. 
W91-01143 


EPIPHYTIC ALKALINE PHOSPHATASE ON 
NATURAL AND ARTIFICIAL PLANTS IN AN 
OLIGOTROPHIC LAKE: RE-EVALUATION OF 
THE ROLE OF MACROPHYTES AS A PHOS- 
PHORUS SOURCE FOR EPIPHYTES. 

North Carolina State Univ. at Raleigh. Dept. of 
Botany. 

For primary bibliographic entry see Field 2H. 
W91-01146 


EFFECT OF MERCURY AND SELENIUM ON 
THE GILL FUNCTION OF MYTILUS EDULIS. 
University Coll. of Swansea (Wales). Dept. of 
Earth Sciences. 

S. Micallef, and P. A. Tyler. 

Marine Pollution Bulletin MPNBAZ, Vol. 21, No. 
6, p 288-292, June 1990. 2 fig, 1 tab, 34 ref. 


Descriptors: *Bioindicators, *Mercury, *Mussels, 
*Selenium, *Water pollution effects, Gills, Heavy 
metals, Marine pollution, Mytilus, Toxicity. 


The effect of selenium and mercury on the filtra- 
tion, oxygen consumption, and associated process- 
es of ciliary activity of Mytilus edulis was studied. 
Mussels were exposed to mercury (50 microgram 
Hg/L) and selenium (50 microgram Se/L) or to a 
combination of mercury (50 microgram Hg/L) and 
selenium in an equidosal (50 microgram Se/1) or an 
equimolar (19.7 microgram Se/L) ratio for 120 
hours. The filtration rate in mussels exposed to 
mercury and combined treatments was severely 
affected within 2 hours. Mussels exposed to seleni- 
um showed a reduced filtration rate intermediate 
between the controls and the other treatments. The 
effect of the individual and combined treatments 
on ciliary activity was transient, while the effect 
on oxygen consumption was not significant. Under 
these laboratory conditions selenium in its reduced 
chemical form failed to protect mussels against 
mercury toxicity. (Author’s abstract) 

W91-01159 


BIOFILM CHARACTERISTICS IN COASTAL 
WATERS OF BOMBAY. 

Naval Chemical and Metallurgical Lab., Bombay 
(India). 

For primary bibliographic entry see Field 2L. 
W91-01170 


RECOVERY OF 3-CHLORO-4(DICHLORO- 
METHYL)-5-HYDROXY-2(5H)-FURANONE 
FROM WATER SAMPLES ON XAD RESINS 
AND THE EFFECT OF CHLORINE ON ITS 
MUTAGENICITY. 

Health Effects Research Lab., Research Triangle 
Park, NC. Genetic Toxicology Div. 

For primary bibliographic entry see Field 5A. 
W91-01181 


WATERSHED 89: THE FUTURE FOR WATER 
QUALITY IN EUROPE. VOLUME II. 

For primary bibliographic entry see Field 5G. 
Ww91-01211 


WATER QUALITY EVALUATION IN LAKES 
OF GREECE. 

National Centre for Marine Research, Athens 
(Greece). 

For primary bibliographic entry see Field 2H. 
W91-01212 
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IS IT POSSIBLE TO REGAIN AN ECOLOGI- 
CAL BALANCE IN A LAKE WITH BLOOMS 
OF NUISANCE MICROORGANISMS. 

National Inst. of Public Health, Oslo (Norway). 
Dept. of Water and Hygiene. 

H. C. Utkilen. 

IN: Watershed 89: The Future for Water Quality 
in Europe. Volume II. Proceedings of the 
IAWPRC Conference held in Guildford, UK, 17- 
20 April, 1989. Pergamon Press, New York. 1989. 
p 205-209, 3 fig, 1 tab, 12 ref. 


Descriptors: *Algal blooms, *Cyanophyta, *Eu- 
trophication, *Lake restoration, *Phosphorus, 
*Water pollution control, *Water pollution treat- 
ment, Algal growth, Aquatic bacteria. 


Cyanobacteria (blue-green algae) blooms can cause 
several problems in a water source, rendering it 
less suitable for drinking or recreational purposes. 
Such problems occurred in the Norwegian lake 
Mijosa, where a bloom of Oscillatoria bornetii f. 
tenuis produced the off-flavor component geosmin. 
This resulted in an attempt to stop and reverse the 
ongoing eutrophication by decreasing the phos- 
phorus loading to the lake. The plan which includ- 
ed building new sewage treatment plants, banning 
the use of phosphorus-containing detergents, and 
reducing agricultural runoff to the lake was initiat- 
ed in 1976 and lasted until 1981. During this period 
the theoretical phosphorus loading of the lake was 
reduced from 380 ton/yr to 220 ton/yr. From 
1979, the cyanobacteria level was negligible. How- 
ever, after 1981 the phosphorus concentration in 
the lake increased again and larger amounts of 
cyanobacteria causing problems reappeared. The 
experience from lake Mjosa therefore shows that it 
is possible to stop and even reverse eutrophication, 
but the effort to reverse pollution has to be an 
ongoing process. (See also W91-01211) (Author’s 
abstract) 

W91-01220 


CYANOBACTERIAL TOXINS IN EUROPEAN 
WATERS: OCCURRENCE, PROPERTIES, 
PROBLEMS AND REQUIREMENTS. 

Dundee Univ. (Scotland). Dept. of Biological Sci- 
ences. 

For primary bibliographic entry see Field 5B. 
W91-01221 


WELL-WATER METHAEMOGLOBINAEFMIA: 
THE BACTERIAL FACTOR. 

Norsk Hydro, Porsgrunn. Research Centre. 

Coc. kman, and D. D. Bryson. 


Me. ry 
IN: Watershed 89: The Future for Water Quality 


in Europe. Volume II. Proceedings of the 
IAWPRC Conference held in Guildford, UK, 17- 
20 April, 1989. Pergamon Press, New York. 1989. 
p 239-244, 15 ref. 


Descriptors: *Drinking water, *Enteric bacteria, 
*Human diseases, *Nitrates, *Public health, 
*Water pollution effects, *Well water, Escherichia 
coli, Nitrites, Potable water, Water pollution 
sources. 


Excessive amounts of nitrate in drinking water are 
assumed to increase the risk of infant well-water 
methemoglobinemia. Recent research suggests that 
methemoglobinemia is a very rare and disappear- 
ing disease in young bottlefed infants. Methemog- 
lobinemia is multifactorial in origin, and although 
the relative importance of each causal factor has 
not been studied, it is associated with the use of 
water from private wells. The condition is linked 
with nitrate in water through clinical association. 
Since enteritis can also cause methemoglobinemia, 
the elimination of nitrate from drinking water 
cannot totally prevent outbreaks of methemoglo- 
binemia. Effective prevention criteria should also 
stress water microbial purity. There is strong evi- 
dence that potable water with 50 mg NO3(-)/L is 
safe. Experience ulso indicates that potable water 
with up to 100 mg/NO3(-)/L is also safe. (See also 
W91-01211) (Author’s abstract) 

W91-01224 


OF BIOASSAYS IN 


NECESSITY WATER 
QUALITY MONITORING. 


Institut fuer Wasserforschung G.m.b.H. Dort- 
mund, Schwerte (Germany, F.R.). 

For primary bibliographic entry see Field 5A. 
W91-01225 


INTERFACE OF HEALTH EFFECTS AND 
CHEMISTRY AT WATER TREATMENT 
PLANTS. 

Centre de Recherche Lyonnaise des Eaux - Degre- 
mont, Le Pecq (France). 

For primary bibliographic entry see Field 5F. 
W91-01226 


MICROPOLLUTANTS IN WATER USED FOR 
RENAL DIALYSIS: AN INTERNATIONAL 
PERSPECTIVE. 

Imperial Coll. of Science and Technology, London 
(England). Public Health Engineering Lab. 

S. Bragg, S. J. Sollars, and R. Perry. 

IN: Watershed 89: The Future for Water Quality 
in Europe. Volume II. Proceedings of the 
IAWPRC Conference held in Guildford, UK, 17- 
20 April, 1989. Pergamon Press, New York. 1989. 
p 265-276, 1 fig, 10 tab, 41 ref. 


Descriptors: *Aluminum, *Dialysis, *Disinfection, 
*Public health, *Renal dialysis, *Water pollution 
effects, *Water treatment, Bacteria, Calcium, 
Copper, Fluorides, Lead, Magnesium, Membrane 
processes, Nitrates, Organic compounds, Sulfates, 
Trace elements, Trace metals, Water pollution pre- 
vention, Zinc. 


With the number of renal dialysis patients increas- 
ing in Europe and North America, the full impor- 
tance of the quality of the water used for renal 
dialysis is being recognized. Aluminum intoxica- 
tion in dialysis patients, first described in the early 
1970's, highlighted the need for adequate treatment 
of water used to prepare dialysate. Other potential 
contaminants include calcium, magnesium, copper, 
lead, zinc, fluorides, sulfate, nitrate, chloramines, 
organic materials, and bacteria. Some of these, e.g. 
chloramines, may arise as a result of water treat- 
ment practice, while others, such as trace organic 
materials, are increasingly present in the environ- 
ment and may not be completely removed at the 
water treatment stage. Use of aluminum sulfate as a 
coagulant in water treatment may be a source of 
high aluminum contents in dialysis water. Chlora- 
mines, chloroform, and other halogenated alkyls 
may be generated when chlorine is used for water 
disinfection. Bacterial growth may occur in water 
distribution systems, particularly if there are stag- 
nant sections. Water softeners, sediment filters, 
carbon filters, reverse osmosis and deionizers are 
used in purifying dialysis water. Standards have 
been set by the European and American communi- 
ties for the levels of trace compounds and elements 
permissible in dialysis water based on extensive 
research studies. Although monitoring trace impu- 
rities in dialysis water and the blood of dialysis 
patients may add up to 10% of the total cost of 
renal dialysis, such an investment might, in the 
long run, reduce overall costs of health care for 
dialysis patients. (See also W91-01211) (Geiger- 


PTT) 
W91-01227 


COMPLEXITY, ENTROPY AND ENVIRON- 
MENTAL EFFECT. 

Queen Mary Coll., London (England). School of 
Biological Sciences. 

P. Johnston, and R. Stringer. 

IN: Watershed 89: The Future for Water Quality 
in Europe. Volume II. Proceedings of the 
IAWPRC Conference held in Guildford, UK, 17- 
20 April, 1989. Pergamon Press, New York. 1989. 
p 283-291, 4 fig, 24 ref. 


Descriptors: *Entropy, *Environmental effects, 
*Toxicity, *Toxicology, *Water pollution effects, 
Cleanup, Daphnia, England, Evaluation, Selenium. 


The identification of an ecotoxicological problem 
usually occurs after the scope of the problem has 
become too wide to address in simple remedial 
terms. After a potential toxicological effect has 
been identified for a material then a wide evalua- 
tion generally follows. This causes a delay between 
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the time a pollutant is identified and the time action 
is taken to eliminate it. The data generated to 
evaluate the toxic effects of inorganic selenium on 
Daphnia magna illustrates the time consuming 
process of a toxicological evaluation. Conceptual 
evaluations show that human use of energy will 
inevitably be associated with environmental degra- 
dation which can be regarded as an increase in 
entropy. Anthropogenically mobilized contami- 
nants tend not to become evenly distributed 
throughout the environment as assumed by dis- 
chargers. Instead they selectively partition into 
environmental or biological compartments with 
which they have an affinity as a result of free 
energy considerations, or undergo entropy de- 
creases as a result of biological energy input. 
Given the inability to predict the degree to which 
an ecosystem will be compromised by interaction 
with any given contaminant or to evaluate the 
degree of compromise once it has been established, 
dischargers of any materials to the wider environ- 
ment should consider the precautionary principle 
axiomatic to the formulation of environmental leg- 
islation. (See also W91-01211) (Geiger-PTT) 
W91-01229 


TOXICITY OF WATER EXTRACTS OF HAZ- 
ARDOUS WASTE. 
Wyzsza Szkola 
(Poland). 

E. S. Kempa, A. Jedrczak, M. Piontek, and A. 
Solski. 

IN: Watershed 89: The Future for Water Quality 
in Europe. Volume II. Proceedings of the 
IAWPRC Conference held in Guildford, UK, 17- 
20 April, 1989. Pergamon Press, New York. 1989. 
p 297-305, 4 fig, 2 tab, 9 ref. 


Inzynierska, Zielona Gora 


Descriptors: *Bioassay, *Bioindicators, *Hazard- 
ous wastes, *Industrial wastes, *Sludge, *Toxicity, 
*Water pollution effects, Aquatic plants, Cadmi- 
um, Chromium, Copper, Daphnia, Heavy metals, 
Metal-finishing wastes. 


The toxicity of industrial wastes is measured by the 
content of noxious, chemically active substances 
and particularly by their solubility in water. The 
chemical composition of the water extracts does 
not fully reflect their noxious impact on the orga- 
nisms living in the freshwater ecosystems. At im- 
properly protected landfills, leachates often pene- 
trate onto the aquifers causing pollution or even 
contamination of surface water and groundwater 
resources. Forty industrial solid wastes and sludges 
and their water extracts were analyzed for their 
toxicity to Lemna minor L., Daphnia magna 
Straus, and Dugesia tigrina Girard. A considerable 
differentiation in toxicity was observed. The most 
toxic turned out to be three electroplating sludges 
containing top limiting concentrations of heavy 
metals (cadmium, copper, and chromium). The 
animal organisms, especially Daphnia magna, were 
more sensitive to the water extracts of the tested 
wastes. The toxicity of sludges and wastes was 
expressed by the degree of water extracts: Group 
I, extremely toxic wastes (dilution < 1%), Group 
II, hazardous wastes (dilution from 1 to 10%), 
Group III, wastes of low toxicity (dilution from 10 
to 100%), and Group IV, non-toxic wastes. (See 
also W91-01211) (Geiger-PTT) 

W91-01231 


COPPER TOXICITY TO PARATYA AUSTRA- 
LIENSIS: I. INFLUENCE OF NITRILOTRIACE- 
TIC ACID AND GLYCINE. 

Chisholm Inst. of Tech., Melbourne (Australia). 
Center for Stream Ecology. 

H. R. Daly, I. C. Campbell, and B. T. Hart. 
Environmental Toxicology and Chemistry 
ETOCDK, Vol. 9, No. 8, p 997-1006, August 1990. 
5 tab, 2 fig, 40 ref. 


Descriptors: *Amino acids, *Chemical speciation, 
*Copper, *Ion-selective electrodes, *Metal com- 
plexes, *Nitrilotriacetic acid, *Shrimp, *Toxicity, 
*Toxicology, *Water pollution effects, Bioassay, 
Heavy metals, Lethal limit, Mortality. 


It is now widely accepted that the toxicity, bioa- 
vailability, and transport of heavy metals in aquatic 





systems are dependent upon the physicochemical 
forms, or speciation, of the particular metal. The 
relationship between copper speciation and acute 
toxicity to the Australian freshwater shrimp, Para- 
tya australiensis was determined using a combina- 
tion of copper ion selective electrode measure- 
ments, complexing resins and computer calcula- 
tions to measure the speciation in test solutions. 48 
hour LCS5O values for P. australiensis ex to 
copper in Melbourne tap water were 43 micro- 
grams Cu/L (total copper) and 22 micrograms Cu/ 
L (measured for Cu(+ +) ion). With a 1 micromo- 
lar concentration of NTA the 48 hour values were 
109 and 25 micrograms Cu/L (calculated), respec- 
tively, and for 20 micromolar glycine solutions the 
values were 130 and 39 micrograms Cu/L (meas- 
ured), respectively. A number of problems were 
encountered with the use of the copper ion selec- 
tive electrode in waters containing added complex- 
ing agents. In solutions containing nitrilotriacetic 
acid or glycine, uncomplexed copper(II) ions were 
found to be the most acutely toxic form of cop; 

to the shrimp. However, at least one other s — 
the singly charged complex (Cu-Glycine+), also 
appears to be mildly toxic. The results of this study 
demonstrate the importance of considerin, om 
speciation when assessing the impact of hea’ 
metals on aquatic organisms. (See also w91-01259 
and W91-01260) (Author’ 's abstract) 

W91-01258 


COPPER TOXICITY TO PARATYA AUSTRA- 
LIENSIS: II, INFLUENCE OF BICARBONATE 
AND IONIC STRENGTH. 

Chisholm Inst. of Tech., ” Melbourne (Australia). 
Center for Stream Ecolo; 
H. R. Day, I. C. Campbell, and B. T. Hart. 
Environmental Toxicology and Chemistry 
ETOCDK, Vol. 9, No. 8, p 1007-1011, August 
1990. 1 fig, 3 tab, 22 ref. 


Descriptors: *Bicarbonates, *Chemical speciation, 
*Copper, *Ionic interference, *Metal complexes, 
*Shrimp, *Sodium chloride, *Toxicity, *Toxicol- 
ogy, *Water pollution effects, Alkaline water, Bio- 
assay, Cations, Heavy metals, Ion-selective elec- 
trodes, Lethal limit, Mortality. 


Experiments were conducted as part of a study on 
the relationship between the physicochemical 
forms of copper and its toxicity to the Australian 
freshwater shrimp, Paratya australiensis. The acute 
toxicity of copper to P. australiensis was shown to 
decrease in solutions of increasing alkalinity 
brought about by the addition of sodium bicarbon- 
ate, NaHCO3. This effect could not be explained 
merely in terms of changes in copper speciation in 
the solutions. Estimates of the free copper(II) ion 
concentration of the LC50 values were made using 
both copper ion selective electrode measurements 
and chemical equilibrium computer calculations. 
Whereas there were discrepancies between the es- 
timates obtained using these methods, both indicat- 
ed an apparent increase in tolerance of P. austra- 
liensis to the free ye (ID) ion in more alkaline 
waters. An additional set of experiments, in which 
sodium chloride was added to test waters in place 
of sodium bicarbonate, demonstrated that the in- 
creased tolerance of P. australiensis to copper in 
higher alkalinity waters was caused by a combina- 
tion of physiological effects associated with in- 
creased ionic strength of the test waters and, to a 
lesser extent, changes in metal speciation in test 
waters. (See also W91-01258 and W91-01260) (Au- 
thor’s abstract) 

W91-01259 


COPPER TOXICITY TO PARATYA AUSTRA- 
LIENSIS: III. INFLUENCE OF DISSOLVED 
ORGANIC MATTER. 

Chisholm Inst. of Tech., Melbourne (Australia). 
Center for Stream Ecology. 

H. R. Daly, M. J. Jones, B. T. Hart, and I. C. 
Campbell. 

Sotriamadel Toxicology and Chemistry 
ETOCDK, Vol. 9, No. 8, p 1013-1018, August 
1990. 1 fig, 3 tab, 22 ref. 


Descriptors: *Chemical speciation, *Copper, *Dis- 
solved solids, *Metal complexes, *Shrimp, *Toxici- 
ty, *Toxicology, Bioassay, Heavy metals, Ion-se- 
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lective electrodes, Lethal limit, Mortality, Natural 
waters. 


Experiments were conducted as part of a study on 
the relationship between the physicochemical 
forms of copper and its toxicity to the Australian 
freshwater ip, Paratya australiensis. The influ- 
ence of dissolved organic matter on the toxicity of 
copper to P. australiensis was measured using 
water collected from three sites in Victoria, Aus- 
tralia. A two-ligand model was used to describe 
copper complexation in these test waters. The 
binding characteristics of the ligands (i.e., total 
ligand concentrations and conditional stability con- 
stants) were determined using a method combining 
ion selective electrode and anodic stripping vol- 
tammetry. Ion selective measurements and the 
two-ligand model were each used to estimate the 
concentration of cop; T) (the major toxic spe- 
cies) at the LCS0O values. Both methods overesti- 
mated by a factor of approximately 1.5 to 3 the 
ex) copper(II) concentration at the LCS5O 
values, based on earlier experiments in Melbourne 
tap water. The agreement seems remarkably good 
given the many —— used in making the 
comparison and the culties —— a 
the use of ion selective electrodes 

waters. (See also W91-01258 and W91-01259) re 
thor’s abstract) 

W91-01260 


COMPARISON OF MEASURED INSTREAM 
BIOLOGICAL RESPONSES WITH  RE- 
SPONSES PREDICTED USING THE CERIO- 
DAPHNIA DUBIA CHRONIC TOXICITY TEST. 
North Carolina Dept. of Natural Resources and 
Community Development, Raleigh. Div. of Envi- 
ronmental Management. 

K. W. Eagleson, D. L. Lenat, L. W. Ausley, and 
F. B. Winborne. 

Environmental Toxicology and Chemistry 
ETOCDK, Vol. 9, No. 8, p 1019-1028, August 
1990. 1 fig, 1 tab, 26 ref. 


Descriptors: *Bioassay, *Bioindicators, *Daphnia, 
*Effluents, *Model testin ing, *Toxicity, *Toxicol- 
ogy, *Water pollution effects, Chronic toxicity, 
Data collections, Industrial wastewater, Mortality, 
Municipal wastewater, North Carolina, Stream 
pollution, Wastewater disposal, Water quality 
standards. 


Regulation of surface water discharge of toxic 
substances through the use of whole effluent toxic- 
ity testing is being used with increasing frequency 
for state and federal programs. In this study, in- 
stream toxicity was predicted with whole effluent 
toxicity tests. These results were then compared to 
the observed instream response of the aquatic com- 
munity. Forty-three comparisons were conducted 
in freshwater flowing systems using Ceriodaphnia 
dubia chronic toxicity test procedures and stand- 
ardized qualitative sampling of benthic macroin- 
vanthetieh In 88% of the comparisons there was 
agreement between both measures. These data sug- 
gest that the use of effluent toxicity testing — 
as a regulatory tool is effective and app: 
Comparisons used whole effluent toxicity 
Gane sdlier 6s lanes Ualed untanias War Cine. 
lina’s NPDES permits for discharge to surface 
waters. (Author’s abstract) 

W91-01261 


EFFECT OF SEDIMENT SPATIAL VARIANCE 


CTIVITY DETERMIN 
Po it —_ Univ., Dayton, OH. Dept. of Biologi- 
For ot bibliographic entry see Field 5A. 
W91-01262 


ACUTE TOXICITIES OF FIVE SYNTHETIC 
PYRETHROID INSECTICIDES TO DAPHNIA 
MAGNA AND CERIODAPHNIA DUBIA. 

Texas Christian Univ., Fort Worth. Dept. of Biol- 


ogy. 
L. E. Mokry, and K. D. Hoagland. 


Environmental Toxicology and Chemistry 
ETOCDK, Vol. 9, No. 8, p 1045-1051, August 


Effects Of Pollution—Group 5C 
1990. 4 tab, 25 ref. 


Descriptors: *Daphnia, *Insecticides, *Permeth- 
rins, *Pesticide toxicity, *Pyrethrins, *Toxicity, 
*Toxicology, *Water pollution effects, Bioassay, 
Median tolerance limit, Mortality. 


The acute toxicities of four recently developed 
pyr ethroid insecticides (bifenthrin, cyfluthrin, 
bda cyhalothrin and tralomethrin) were experi- 
mentally compared to the acute ioxicity of a first 
generation pyrethroid (permethrin), in static-flow, 
48-hour bioassays with Daphnia magna and Cerio- 
daphnia dubia. The four new generation pyreth- 
roids exhibited greater toxicity in comparison to 
permethrin, which had 48 hour LCS50s of 1.25 
micrograms/L for D. magna and 0.55 micrograms/ 
L for C. dubia. LC50s for D. magna and C. dubia 
were 0.32 and 0.07 for bifenthrin, 0.17 and 0.14 for 
cyfluthrin, 1.04 and 0.30 for lambda cyhalothrin, 
and 0.15 and 0.26 micrograms/L for tralomethrin, 
respectively. Tralomethrin and cyfluthrin were 
most toxic to D. magna, and C. dubia was equally 
or more sensitive the D. magna to all of the 
insecticides. This indicates higher biological activi- 
ty of the newer pyrethroids than permethrin to 
nontarget organisms. (VerNooy-PTT) 
W91-01263 


YOLK RETINOIDS (VITAMIN A) IN EGGS OF 
THE HERRING GULL AND CORRELATIONS 
WITH POLYCHLORINATED DIBENZO-P- 
DIOXINS AND DIBENZOFURANS. 

Ottawa Univ. (Ontario). Dept. of Biology. 

P. A. Spear, D. H. Bourbonnais, R. J. Norstrom, 
and T. W. Moon. 

Environmental Toxicology and Chemistry 
ETOCDK, Vol. 9, No. 8, p 1053-1061, August 
1990. 3 fig, 3 tab, 36 ref. 


Descriptors: ‘*Bioindicators, ‘*Birds, *Dioxins, 
*Eggs, *Gulls, *Polychlorinated biphenyls, *Poly- 
cyclic aromatic hydrocarbons, *Teratogenic ef- 
fects, *Toxicology, *Vitamins, *Water pollution 
effects, Correlation analysis, Great Lakes, High 
performance liquid chromatography, Monitoring. 


Little is known of the combined effects associated 
with chronic, low-level exposure of wildlife to the 
polyhalogenated dibenzo-p-dioxins (PCDDs for 
chlorinated compounds), dibenzofurans (PCDFs), 
certain biphenyls and other related compounds. To 
examine en dare effects upon egg yolk retinoids, 
herring —— eggs were collected 
at one ee e., ey 2-12) and late (i.e., approximate- 
ly day 20) phases of incubation. eds of egg 
yolks by reversed-phase high-performance liquid 
chromatography revealed compounds that comi- 
ted with all-trans-retinyl palmitate standards. 
¢ retinol concentration and the molar ratio of 
retinol to retinyl palmitate changed significantly 
between the early and late phases of incubation. 
Within the 2 to 12 day period of incubation, how- 
ever, retinoid values were constant. Gull eggs 
were collected from two breeding colonies on the 
Great Lakes in 1986 and from five colonies in 
1987. In 2 to 12 day eggs, retinol and retinyl 
palmitate concentrations were significantly differ- 
ent between colonies. The molar ratio of re- 
tinol to retinyl palmitate was significantly different 
between colonies and correlated with several indi- 
ces of polychlorinated dibenzo-p-dioxin and diben- 
zofuran concentrations quantified in gull eggs from 
these collection sites. Significant correlations exist- 
ed between the molar ratio of retinoids and 2,3,7,8- 
tetrachloro-dibenzodioxin (TCDD), toxic equiva- 
lents of PCDDs and PCDFs and the sum of 
PCDD and PCDF concentrations. These results, 
and data from a previous study of vitamin A stores 
support the hypothesis that chlorinated dioxins and 
possibly other contaminants are affecting the vita- 
min A status of wild birds. Changes in yolk retin- 
oids may prove to be an early indicator of such 
pepe as embryo mortality and teratogenesis of 
et currently observed in Great Lakes birds. 
(Aw or’s abstract) 
W91-01264 


TOXICITY OF FLUORANTHENE IN SEDI- 
MENT TO MARINE AMPHIPODS: A TEST OF 





Field 5—WATER QUALITY MANAGEMENT AND PROTECTION 


Group 5C—Effects Of Pollution 


THE EQUILIBRIUM PARTITIONING AP- 
PROACH TO SEDIMENT QUALITY CRITE- 


Environmental Research Lab.-Narragansett, New- 
port, OR. Mark O. Hatfield Marine Science 
Center. 

R. C. Swartz, D. W. Schults, T. H. Dewitt, G. R. 
Ditsworth, and J. O. Lamberson. 

Environmental Toxicology and Chemistry 
ETOCDK, Vol. 9, No. 8, p 1071-1080, August 
1990. 5 fig, 4 tab, 33 ref. EPA Agreement CX812- 
792-01-0. 


Descriptors: *Amphipods, *Bioassay, *Fluoran- 
thene, *Marine pollution, *Polycyclic aromatic hy- 
drocarbons, *Sediment contamination, *Toxicity, 
*Toxicology, *Water pollution effects, Environ- 
mental quality, Equilibrium, Interstitial water, 
Model studies, Mortality, Path of pollutants, Popu- 
lation exposure. 


The toxicity to the marine benthic amphipods, 
a abronius and Corophium spinicorne, 
of fluoranthene in sediment was determined in 
relation to the equilibrium partitioning (EP) ap- 
proach to the development of sediment quality 
criteria. Toxicity tests were conducted with well- 
sorted fine sands at three levels of organic carbon 
(OC), 0.18, 0.31, and 0.48%. Measured interstitial 
water concentrations of fluoranthene less than 50 
microg/L were highly correlated with predictions 
based on the EP model. LCS0s based on total 
fluoranthene concentrations increased significantly 
with increasing sediment OC. LCS0s based on 
fluoranthene concentration in interstitial water 
were not significantly different between 0.18 and 
0.48% OC or between 0.31 and 0.48%, but the 
LCS50 at 0.31 was significantly higher than that at 
0.18% OC. The regression of sediment OC on bulk 
fluoranthene LC50 was linear, indicating that the 
concentration of fluoranthene in interstitial water 
was constant at equitoxic conditions, as predicted 
by the EP model. The 10-day LCSO of fluoran- 
thene in interstitial water (23.8 microg/L) was 
intermediate between the acute (40 microg/L) and 
chronic (16 microg/L) EPA water quality stand- 
ards for fluoranthene. The epibenthic, tube-dwell- 
ing Corophium was less sensitive to test sediments 
than the infaunal, free-borrowing Rhepoxynius, 
possibly because of different routes of exposure to 
fluoranthene. There was a close correspondence 
between estimates of sediment quality for fluoran- 
thene based on distinctly different methodologies 
including EP, apparent effects threshold, toxicity 
tests applied to experimentally spiked sediment and 
toxicity tests applied to field-collected sediment. 
(Author’s abstract) 

W91-01265 


ASSESSMENT OF THE ONTARIO MINISTRY 

OF THE ENVIRONMENT PROTOCOLS FOR 

CONDUCTING DAPHNIA MAGNA ACUTE 

LETHAL TOXICITY TESTS WITH PULP AND 

PAPER MILL EFFLUENTS. 

on de and Paper Research Inst. of Canada, Pointe 
ebec). 


a G. Kovacs, and S. M. Ferguson. 

Environmental Toxicology and Chemistry 
ETOCDK, Vol. 9, No. 8, p 1081-1093, August 
1990. 3 fig, 9 tab, 36 ref. 


Descriptors: *Bioassay, *Daphnia, *Laboratory 
methods, *Pulp and paper industry, *Quality con- 
trol, *Toxicity, *Toxicology, *Water pollution ef- 
fects, Canada, Effluents, Mortality, Performance 
evaluation, Testing procedures, Variation coeffi- 
cient, Water quality standards. 


The Ontario Ministry of the Environment proto- 
cols for conducting Daphnia magna acute lethal 
toxicity tests were evaluated for pulp and paper 
mill effluents. The evaluation included an interla- 
boratory study and an intralaboratory assessment 
using different dilution waters, test containers and 
pH adjustment. When the tests were conducted 
under similar conditions, the results (i.e, 48-hour 
LCS50s) from four participating laboratories were 
similar. With one exception, the coefficients of 
variation for interlaboratory testing ranged from 
3.0 to 17%. However, within a laboratory, the 
ratio of the highest to lowest LC50 values for a 
particular effluent ranged from 1.9 to 3.8 when 


using different dilution waters and ranged from 1.3 
to 1.9 when the test solution pH was adjusted to 
the same level as the dilution water pH. The D. 
magna were found to be 1.5 to 4.0 times less 
sensitive than rainbow trout and 1.6 to 3.0 times 
less sensitive than Ceriodaphnia affinis to pulp and 
paper mill effluents, and dehydroabietic acid. (Au- 
thor’s abstract) 

W91-01266 


EUTROPHICATION: ASSESSMENT,  RE- 
SEARCH AND MANAGEMENT WITH SPE- 
CIAL REFERENCE TO SCOTLAND’S FRESH- 
WATERS. 

Institute of Terrestrial Ecology, Edinburgh (Scot- 
land). 

A. E. Bailey-Watts. 

Journal of the Institution of Water and Environ- 
mental Management JIWMEZ, Vol. 4, No. 3, p 
285-294, June 1990. 6 fig, 86 ref. 


Descriptors: *Algal growth, *Eutrophication, 
*Limnology, *Literature review, *Nutrient con- 
centrations, *Scotland, *Water quality manage- 
ment, Algal blooms, Freshwater, Nitrogen, Phos- 
phorus, Pollution load, Research, Water quality 
control. 


In response to the extraordinarily high profile cur- 
rently maintained by algae, aspects of pure and 
applied research on eutrophication were investigat- 
ed. In addition to restating a number of issues 
which were raised decades ago when the impor- 
tance of this environmental problem was first rec- 
ognized, the following aspects are explored using 
data collected mainly over the last 20 years and 
referring primarily to Scottish studies: (i) algal- 
nutrient relations and the contrasting manner in 
which nitrogen and phosphorus enter freshwaters 
and are sequestered by planktonic organisms; (ii) 
estimates of the loadings of phosphorus to fresh- 
waters from various sources; (iii) the effects on the 
perception of algal problems and the use to which 
the waters are intended; (iv) the extent and limita- 
tions of existing scientific knowledge about eu- 
trophication, and its application to the formulation 
and execution of eutrophication control strategies; 
and (v) the arguments for maintaining in-depth 
limnological surveillance programs. (Author’s ab- 


stract) 
W91-01277 


APPRAISAL OF THE POTENTIAL HEALTH 
IMPACTS OF SEWAGE DISPOSAL TO UK 
COASTAL WATERS. 

Saint David’s Univ. Coll., Lampeter (Wales). 
Centre for Research into Environment and Health. 
For primary bibliographic entry see Field 5B. 
W91-01278 


INTERACTION OF CARBON TETRACHLO- 
RIDE WITH BETA-NAPHTHOFLAVONE-ME- 
DIATED CYTOCHROME P450 INDUCTION IN 


iS). 
Louisiana State Univ., Baton Rouge. School of 
Veterinary Medicine. 
K. M. Kleinow, B. F. Droy, D. R. Buhler, and D. 
E. Williams. 
Toxicology and Applied Pharmacology TXAPA9, 
Vol. 104, No. 2, p 365-374, June 15, 1990. 3 fig, 1 
tab, 25 ref. Mount Desert Island Biological Labo- 
ratory--Marine and Freshwater Biomedical Sci- 
ences Specialized Research Center Grant EHA 1 
P30 ES03828-02. 


Descriptors: *Bioassay, *Chlorinated hydrocar- 
bons, *Cytochromes, *Fish physiology, *Floun- 
ders, *Naphthoflavone, *Toxicity, Animal tissues, 
Biochemical tests, Histology, Immunology, Liver, 
Sublethal effects, Tissue analysis. 


Cytochrome P450-dependent activity in fish has 
been shown to be induced by exposure to low 
levels of environmental pollutants. This response 
to environmental xenobiotics has focused attention 
upon P450 induction as a possible biological moni- 
toring tool. In this study, the interaction between 
beta-naphthoflavone induction (BNF; 100 mg/kg) 
and carbon tetrachloride (CCI4; 1 mL/kg) hepato- 


126 


toxicity was examined in the flounder. Treatment 
groups com of control, BNF, CCl4, and 
BNF/CCI4 were compared in terms of cytoch- 
rome P450 isozyme content (LM sub 4b; LM sub 
2), catalytic activity, isozyme distributions, SGOT- 
STPT levels and pathology. CCl4 administration 
resulted in significant reductions in both the consti- 
tutive P450 (LM sub 2) and the BNF-inducible 
isozyme (LM sub 4b) as well as elevations in 
SGPT and SGOT levels. The decline in LM sub 
4b isozyme content was reflected by stoichiometric 
decreases in ethoxyresorufin-O-deethylase activi- 
ties. BNF/CC14 coadministration was protective in 
part against CCl4 hepatotoxicity. Immunohistoche- 
mistry indicated that LM sub 4b was diffusely 
distributed throughout the liver. These interactions 
have demonstrated a multiple P450 isozyme in- 
volvement, the protective nature of BNF against 
CCl4 hepatotoxicity in the flounder, the ability to 
maintain an inductive response in face of CCl4 
coadministration, and the diffuse distributional pat- 
tern of LM sub 4b in the flounder liver. (Author’s 
abstract) 

W91-01279 


INDUCTION OF PEROXISOME PROLIFERA- 
TION IN RAINBOW TROUT EXPOSED TO CI- 
PROFIBRATE. 

Massachusetts Univ., Amherst. School of Public 
Health. 

J. H. Yang, P. T. Kostecki, E. J. Calabrese, and L. 
A. Baldwin. 

Toxicology and Applied Pharmacology TXAPA9, 
Vol. 104, No. 3, p 476-482, July 1990. 2 fig, 2 tab, 
27 ref. US Army Medical Research and Develop- 
ment Command Contract DAMD17-88-C-8051. 


Descriptors: *Biochemical tests, *Ciprofibrate, 
*Fish physiology, *Path of pollutants, *Peroxi- 
somes, *Toxicity, *Trout, *Water pollution effects, 
Bioassay, Enzymes, Immunoassay, Liver, Suble- 
thal effects, Tissue analysis. 


A number of chemicals, especially those used as 
hypolipidemic drugs and phthalate ester plasticiz- 
ers, have been identified as peroxisome prolifera- 
tors. While considerable information on interspe- 
cies comparison is available in mammalian models, 
there is a general lack of information on responses 
of fish species to peroxisome proliferators. Rain- 
bow trout (Salmo gairdneri), average body weight 
of 450 grams, were treated with 15, 25, or 35 mg/ 
kg of ciprofibrate via intraperitoneal injection 
every other day for 2 to 3 weeks. The effects on 
hepatic peroxisomal acyl-CoA oxidase, polypep- 
tide PPA-80, catalase, and liver weight were meas- 
ured. The treatment of trout with ciprofibrate 
showed significant dose-related increases in peroxi- 
somal acyl-CoA activity, polypeptide PPA-80 and 
catalase after 3 weeks of exposure. Peroxisomal 
oxidase activity showed a significant (p = 0.008) 
increase (78%) at 35 mg/kg and a marginal (p = 
0.1) increase (27%) at 25 mg/kg after 3 weeks of 
exposure. Densitometric analysis of polypeptide 
PPA-80 and catalase showed increases up to 48 
and 236% at 35 mg/kg, respectively. Morphome- 
tric analysis on livers of trout administered 35 mg/ 
kg for 3 weeks showed a 2.3-fold increase of 
peroxisomal volume density, as compared to con- 
trol. This study demonstrates the induction of per- 
oxisome proliferation in rainbow trout adminis- 
tered ciprofibrate, a known peroxisome prolifera- 
tor in rodents. (Author’s abstract) 

W91-01280 


ECOLOGICAL CORRELATION BETWEEN AR- 
SENIC LEVEL IN WELL WATER AND AGE- 
ADJUSTED MORTALITY FROM MALIGNANT 
NEOPLASMS. 

National Taiwan Univ., Taipei. 
Health. 

C. J. Chen, and C. J. Wang. 
Cancer Research CNREA8, Vol. 50, No. 17, p 
5470-5474, September 1990. 1 fig, 4 tab, 29 ref. 
National Science Council, Republic of China NSC- 
78-0412-B002-79. 


Inst. of Public 


Descriptors: *Arsenic, *Cancer, *Mortality, *Sta- 
tistical analysis, *Taiwan, *Water pollution effects, 
*Well water, Bioaccumulation, Blackfoot disease, 





Epidemiology, Public health, Regression analysis, 
Statistical studies. 


A significant dose-response relation between in- 
gested arsenic and several cancers has recently 
been reported in four townships of the endemic 
area of blackfoot disease, a unique peripheral 
artery disease related to the chronic arsenic expo- 
sure in southwestern Taiwan. This study was car- 
ried out to examine ecological correlations be- 
tween arsenic levels of well water and mortality 
from various malignant neoplasms in 314 precincts 
and townships of Taiwan. The arsenic content of 
water in 83,656 wells was determined by a stand- 
ard mercuric bromide stain method from 1974- 
1976, while mortality rates of 21 malignant neo- 
plasms among residents in study precincts and 
townships from 1972-1983 were standardized to 
the world population in 1976. A significant associa- 
tion with the arsenic level in well water was ob- 
served for cancers of the liver, nasal cavity, lung, 
skin, bladder and kidney in both males and female 
as well as for prostate cancer in males. These 
associations remain significant after adjusting for 
indices of urbanization and _ industrialization 
through multiple regression analyses. The multi- 
variate-adjusted regression coefficient indicating 
an increase in age adjusted mortality per 100,000 
rson-years for every 0.1 ppm increase in arsenic 
level of well water was 6.8 and 2.0, 0.7 and 0.4, 5.3 
and 5.3, 0.9 and 1.0, 3.9 and 4.2, as well as 1.1 and 
1.7 respectively, in males and females for cancers 
of the liver, nasal cavity, lung, skin, bladder and 
kidney. The multivariate-adjusted regression coef- 
ficient for the prostate cancer was 0.5. These 
weighted regression coefficients were found to in- 
crease or remain unchanged in further analyses in 
which only 170 southwestern townships were in- 
cluded. - 's abstract) 
W91-01292 


RELATIVE SENSITIVITIES OF DIFFERENT 
LIFE STAGES OF ISOGNOMON CALIFORNI- 
CUM TO CADMIUM TOXICITY. 

Hawaii Univ., Honolulu. Kewalo Basin Marine 
Mammal Lab. 

A. H. Ringwood. 

Archives of Environmental Contamination and 
Toxicology AECTCV, Vol. 19, No. 3, p 338-340, 
May/June 1990. 1 fig, 15 ref. 


Descriptors: ‘*Bioassay, ‘*Cadmium, *Heavy 
metals, *Mollusks, *Toxicity, *Toxicology, *Water 
pollution effects, Bivalves, Embryonic growth 
stage, Estuaries, Growth stages, Juvenile growth 
stage, Larvae, Salinity, Water pollution. 


Marine organisms that occur in coastal and estua- 
rine habitats may be exposed to toxic concentra- 
tions of trace metals. When acute toxicity (meas- 
ured on the basis of LCS50) is used as a measure of 
relative sensitivity, it has generally been found that 
larval stages of fish and invertebrates are killed at 
lower concentrations of metals than adults. Em- 
bryos, four different ages of larvae, juveniles and 
adults of a Hawaiian bivalve, Isognomon californi- 
cum, were exposed to a range of cadmium concen- 
trations at two salinities to determine 48-hour 
LCS50 and to compare the relative sensitivities of 
the various life stages. The Cd 48-hour LCS50 of 
embryos, 3-day and 10-day old larvae were similar, 
at about 0.5 mg/L. Older larvae, 24 and 36-day, 
also showed a similar sensitivity to each other but 
their LC50s (4.0 mg/L) were approximately one 
order of magnitude higher than those of the 
younger stages. Newly settled juveniles were less 
sensitive than embryonic or larval stages and 
adults were the least sensitive. There was a general 
trend to increased toxicity with decreased salinity, 
but salinity effects were not significant with late 
larvae, juveniles, or adults. (Mertz-PTT) 
W91-01308 


INFLUENCE OF CADMIUM AND ZINC ON 
CADMIUM TURNOVER IN THE ZEBRAFISH, 
BRACHYDANIO RERIO. 

Uppsala Univ. (Sweden). Dept. of Zoology. 

A. Wicklund, L. Norrgren, and P. Runn. 

Archives of Environmental Contamination and 
Toxicology AECTCV, Vol. 19, No. 3, p 348-353, 
May/June 1990. 2 fig, 2 tab, 16 ref. 
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Descriptors: *Bioaccumulation, *Bioassay, *Cad- 
mium, *Fish physiology, *Heavy metals, *Path of 
pollutants, *Toxicology, *Water pollution effects, 
*Zinc, Chronic toxicity, Radioactive tracers, Syn- 
ee effects, Toxicity, Water pollution, Zebra 


A study was made of the dynamics of non-dietary 
cadmium in fish exposed to different concentra- 
tions of cadmium and zinc in water. Zebrafish, 
Brachydanio rerio, were exposed to Cd and Zn for 
various periods. The fate of a short pulse of the 
radioactive omen ty 109Cd 4 or 9 days) was studied 
during a post-pulse Forge of 53 or 83 days. The 
sualediee of the 109 Cd taken up in the during 
the pulse period was retained in the tissue and 
slowly transferred to the internal organs or lost to 
the water during the ——_ prog The reten- 
tion of tracer in the gills -day 109Cd pulse 
was increased by Zn but not by Cd. Continuous 
exposure to stable Cd increased the rate of turnov- 
er of the retained 109Cd. Both Cd and Zn in- 
creased the tracer accumulation in the liver and 
kidney. The results also indicated that the effect of 
Zn on the Cd turnover might be lost if the environ- 
mental Zn is withdrawn before the start of the 109 
Cd pulse. A tendency for increased mortality in 
the fish exposed to 1 microgram Cd/L for 2-3 
months suggested that low concentrations of Cd is 
toxic to the fish during chronic exposure. The 
increased Cd uptake and transfer in the gills, 
caused by Zan, coed have deleterious effects on the 
fish. It might also reflect a change in the form of 
transport and in the intracellular handling of the 
metal, which protects the fish from Cd toxicity. 
However, a Zn pre-exposure did not decrease the 
mortality, which suggests that Zn did not protect 
the fish from Cd toxicity. (Mertz-PTT) 

W91-01310 


EFFECTS OF TRIBUTYLTIN ON DEFENSE- 
RELATED ACTIVITIES OF OYSTER HEMO- 
CYTES 


Maryland Univ., Cambridge. Horn Point Environ- 
mental Labs. 

W. S. Fisher, A. Wishkovsky, and F.-L. E. Chu. 
Archives of Environmental Contamination and 
Toxicology AECTCV, Vol. 19, No. 3, p 354-360, 
May/June 1990. 5 fig, 1 tab, 36 ref. University of 
Maryland Sea Grant College NA86-AA-D-FG- 
006. 


Descriptors: *Antifoulants, *Biocides, *Oysters, 
*Toxicity, *Toxicology, *Tributyltin, *Water pol- 
lution effects, Bioassay, Chemiluminescence, Cras- 
sostrea, Mollusks, Paints, Salinity, Water pollution. 


Tributyltin compounds are used in marine anti- 
fouling paints as a biocide. Initial reports on the 
effects of tributyltin on economically important 
oysters, Crassostrea gigas, demonstrated shell ab- 
normalities. Subsequent research on bivalve mol- 
luscs has found tributyltin to affect chromosomes, 
sex ratio and gamete production, and embryo and 
larval survival. Several defense-related activities of 
hemocytes from oysters (Crassostrea virginica and 
C. gigas) were assayed in vitro with different levels 
of fnbutyitin (0.4-4000 parts per billion) to deter- 
mine whether defense-related cell mec 

were affected. Chemiluminescence, a presumptive 
indicator of phagocytic activity, was reduced with 
increasing concentrations of tributyltin and pre- 
incubation with tributyltin appeared to eliminate 
chemiluminescence. Locomotion of hemocytes 
was also retarded by tributyltin, but the ability of 
the hemocytes to spread to an ameboid shape was 
not affected. In vitro salinity regulation of oceanic 
oyster hemocytes to lower salinities was not affect- 
ed by tributyltin exposure and salinity regulation of 
estuarine oyster hemocytes to higher salinities was 
retarded only after a salinity change from 12 

per trillion to 36 parts per trillion. (Mertz- 
W91-01311 


MACROINVERTEBRATE COMMUNITY RE- 
SPONSES TO COPPER IN LABORATORY 
AND FIELD EXPERIMENTAL STREAMS. 
Virginia Polytechnic Inst. and State Univ., Blacks- 
burg. Center for Environmental and Hazardous 
Material Studies. 

W. H. Clements, D. S. Cherry, and J. Cairns. 
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Effects Of Pollution—Group 5C 


Archives of Environmental Contamination and 
Toxicology AECTCV, Vol. 19, No. 3, p 361-365, 
May/June 1990. 3 fig, 2 tab, 22 ref. 


Descriptors: *Copper, *Heavy metals, *Macroin- 
vertebrates, *Streams, *Toxicity, *Toxicology, 
*Water pollution effects, Caddisflies, Dechlorinat- 
ed water, Laboratory methods, Mayflies, Water 
pollution. 


Macroinvertebrate community responses to copper 
in laboratory streams receiving dechlorinated tap 
water and field streams receiving natural river 
water were compared. Since both tap water and 
natural river water were taken from the same 
source in these experiments, several of the impor- 
tant water quality parameters known to influence 
heavy metal toxicity were similar. Despite the fact 
that field streams were initially dominated by 
metal-sensitive Ephemeroptera, effects of Cu were 
greater in the laboratory. After 10 days of expo- 
sure to Cu (11.3 microgram/L), macroinvertebrate 
abundance was reduced by 75% in laboratory 
streams compared to 44% in field streams. In the 
field, the number of taxa was reduced by 10% in 
treated streams compared to 56% in the laborato- 
ry. The response of dominant taxa to Cu exposure 
was also greater in the laboratory. In the field, 
abundance of metal-tolerant caddisflies 
(Hydropsychidae:Trichoptera) was similar in con- 
trol and treated streams (11.3 microgram/L). 
These organisms were reduced by 71% in labora- 
tory streams at similar Cu levels. The greater 
impact of Cu observed in laboratory streams may 
have resulted from the inability of certain taxa to 
acclimate to laboratory conditions. The usefulness 
of community-level toxicity tests in the laboratory 
may be limited due to the overestimation of metal 
toxicity. Further research should be conducted in 
field mesocosms receiving water directly from the 
system under investigation. (Author’s abstract) 
W91-01312 


ACUTE TOXICITY OF BORON, MOLYBDE- 
AND SELENIUM TO FRY OF CHI- 


NUM, 

NOOK SALMON AND COHO SALMON. 
National Fisheries Contaminant Research Center, 
Yankton, SD. Field Research Station. 

S. J. Hamilton, and K. J. Buhl. 

Archives of Environmental Contamination and 
Toxicology AECTCV, Vol. 19, No. 3, p 366-373, 
May/June 1990. 7 tab, 39 ref. 


Descriptors: *Acute toxicity, *Boron, *Fish physi- 
ology, *Molybdenum, *Salmon, *Selenium, *Toxi- 
cology, *Water pollution effects, Brackish water, 
Freshwater, Growth stages, Oncorhynchus, Selen- 
ates, Selenites, Toxicity, Water pollution. 


The acute toxicities of boron, molybdenum, and 
various forms of selenium, individually and in envi- 
ronmentally relevant mixtures, to swim-up and ad- 
vanced fry of chinook salmon (Oncorhynchus 
tshawytscha) and coho salmon (O. kisutch) were 
determined in site-specific fresh and brackish 
waters. Boron and molybdenum were relatively 
nontoxic (96-hour LC50 > 100 mg/L) to both life 
stages of both species. Selenite was significantly 
more toxic than selenate to both species. Swim-up 
fry tested in fresh water were significantly more 
sensitive than advanced fry in brackish water to 
selenate and selenite. No mortalities occurred in 
any concentrations tested of seleno-DL-methio- 
nine; however, in the highest concentration (21.6 
mg Se/L), at least 50% of the fish showed pro- 
nounced surfacing behavior. Coho salmon were 
more sensitive than chinook salmon to both sele- 
nate and selenite at either life stage; only the swim- 
fry of coho salmon were more sensitive than 
chinook salmon to boron. In additional tests with 
swim-up chinook salmon, differences in the charac- 
teristics of the dilution water did not significantly 
modify the relative toxicities of boron, selenate, 
and selenite. In binary mixture studies, the joint 
acute toxic action of selenate and selenite, com- 
bined in various ratios, was additive to both spe- 
cies. Based on a comparison of the individual acute 
values for chinook salmon to the expected environ- 
mental concentrations, the margin of safety for 
boron was only 56 in fresh and 46 in brackish 
water. The margins of safety for selenate and sele- 
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nite exceeded 275 in both fresh and brackish 
waters. However, the margin of safety for both 
selenate and selenite in the mixture test was 145 in 
fresh water and 220 in brackish water. (Author’s 
abstract) 

W91-01313 


SELENIUM ACCUMULATION AND ELIMINA- 
TION IN MALLARDS. 

Patuxent Wildlife Research Center, Laurel, MD. 
For primary bibliographic entry see Field 5B. 
W91-01314 


BEHAVIORAL INDICATORS OF SUBLETHAL 
TOXICITY IN RAINBOW TROUT. 

National Fisheries Contaminant Research Center, 
Columbia, MO. 

E. E. Little, R. D. Archeski, B. A. Flerov, and V. 
I. Kozlovskaya. 

Archives of Environmental Contamination and 
Toxicology AECTCV, Vol. 19, No. 3, p 380-385, 
May/June 1990. 2 tab, 29 ref. 


Descriptors: *Agricultural chemicals, *Chronic 
toxicity, *Fish behavior, *Toxicity, *Toxicology, 
*Trout, *Water pollution effects, Carbaryl, Chlor- 
dane, Dimethylamine salts, Methyl parathion, On- 
corhynchus, Pentachlorophenol, Sublethal effects, 
Tributyl phosphorotrithioate, Water pollution. 


Four measures of behavior--spontaneous swim- 
ming activity, swimming capacity, feeding behav- 
ior, and vulnerability to predation--were assessed 
as indicators of sublethal toxicity in rainbow trout 
(Oncorhynchus mykiss) in 96-hour exposures to 
sublethal concentrations of six agricultural chemi- 
cals: carbaryl, chlordane, dimethylamine salt of 
2,4-dichlorophenoxyacetic acid, tributyl phosphor- 
otrithioate, methyl parathion, and pentachloro- 
phenol. After exposures, behavioral changes con- 
sistently demonstrated sublethal toxicity, but ef- 
fects on specific behaviors varied with contami- 
nants and the concentrations were altered by the 
water quality criterion concentration for chlordane 
(2 microgram/L), and at a concentration of tribu- 
tyl phosphorotrithioate (5 microgram/L) that had 
previously been shown to inhibit growth and sur- 
vival after a 90-day exposure. Feeding behavior 
was inhibited most by exposure to tributyl phos- 
phorotrithioate, 2,4-dichlorophenoxyacetic, and 
methyl parathion. Vulnerability to predation was 
heightened most by exposure to carbaryl and pen- 
tachlorophenol. Although all chemicals inhibited 
spontaneous swimming activity, only carbaryl, tri- 
butyl phosphorotrithioate, and 2,4-dichlorophenox- 
yacetic influenced swimming capacity. (Author’s 
abstract) 

W91-01315 


SPECIES-SPECIFIC REACTION OF LIVER UL- 
TRASTRUCTURE IN ZEBRAFISH (BRACHY- 
DANIO RERIO) AND TROUT (SALMO GAIRD- 
NERD AFTER PROLONGED EXPOSURE TO 4- 
CHLOROANILINE. 

Heidelberg Univ. (Germany, F.R.). Dept. of Zool- 
ogy 1. 

T. Braunbeck, B. Storch, and H. Bresch. 

Archives of Environmental Contamination and 
Toxicology AECTCV, Vol. 19, No. 3, p 405-418, 
May/June 1990. 32 fig, 68 ref. Federal Republic of 
Germany UFOPLAN (environmental research 
program) FE-Nr. 10603046 and German Research 
Foundation DFG Sto 75/9. 


Descriptors: *Chloroaniline, *Fish, *Fish physiolo- 
gy, “Pesticide toxicity, *Pesticides, *Toxicity, 
*Toxicology, *Trout, *Water pollution effects, 
Hey fish, Chronic toxicity, Tissues, Water pol- 
ution. 


The morphological alterations of hepatocytes of 
female zebrafish, Brachydanio rerio, and fingerling 
rainbow trout, Salmo gairdneri, following pro- 
longed exposure to 0.04, 0.2, and 1 mg/L of 4 
chloroaniline were investigated by means of light 
and electron microscopy. Changes in peroxisomes 
were visualized by cytochemical demonstration of 
catalase activity after incubation in the alkaline 
diaminobenzidine medium. The amount of storage 
products was illustrated by the silver impregnation 


technique. In a dose-dependent manner, the reac- 
tion of female zebrafish liver is characterized by a 
disturbance of hepatocytic compartmentation, pro- 
gressive fenestration and fractionation of the rough 
endoplasmic reticulum, a decrease in the number of 
peroxisomes and catalase activity, stratified inclu- 
sions in mitochondria, and an augmentation of 
lysosomes and myelinated bodies. Trout hepato- 
cytes display nuclear inclusions, fractionation and 
vesiculation of the endoplasmic reticulum, and an 
increase in mitochondria, but a decrease of peroxi- 
somes and catalase activity. Whereas glycogen 
stores are exhausted at 1 mg/L 4-chloroaniline, 
lipid deposits are amplified. An elevated rate of 
hepatocytic mitosis as well as the occurrence of 
glycogen-condensing cells probably derived from 
hepatocytes indicate the induction of proliferative 
processes in trout liver. Evaluation and compari- 
son of results with earlier reports suggest that 
despite the unspecificity of some alterations, the 
combination of pathological symptoms yields a 
syndrome specific for the species and the substance 
studied. As a consequence, histological and cytolo- 
gical investigations are recommended as a routine 
supplement in an oa test schedule for the 
assessment of suble' effects of pollutants in the 
uatic — (Author’s abstract) 
91-01 


LONG-TERM TOXICITY TEST COMPRISING 
REPRODUCTION AND GROWTH OF ZEBRA- 
FISH WITH 4-CHLOROANILINE. 
Bundesforschung: it fuer Ernaehrung, Karls- 
ruhe (Germany, F.R.). 

H. Brsch, H. Beck, D. Ehlermann, H. Schlaszus, 
and M. Urbanek. 

Archives of Environmental Contamination and 
Toxicology AECTCV, Vol. 19, No. 3, p 419-427, 
May/June 1990. 4 fig, 1 tab, 28 ref. Federal Envi- 
ronmental Agency (ERG) UFOPLAN (environ- 
mental research program) FE-Nr. 10603046. 





Descriptors: *Bioassay, *Bioindicators, *Fish phys- 
iology, *Pesticide toxicity, *Testing procedures, 
*Toxicity, Mma *Water pollution effects, 
Chronic toxicity, Fish eggs, Long-term test, Re- 
production, Zebra fish. 


A long-term test over three generations was con- 
ducted, using zebrafish (Brachydanio rerio) as the 
test species and concentrations of 1, 0.2, and 0.04 
m; 4-chloroaniline as a model substance. The 

ect of the compound on the ecologically impor- 
tant parameters of reproduction and growth was 
studied. Reduction in egg release by fish raised 
under 4-chloroaniline was the most sensitive pa- 
rameter in the test. Compared to the toxic thresh- 
old concentration for growth (0.4 mg/L), egg re- 
lease was affected by a ten-fold lower concentra- 
tion (0.04 mg/L). Results show that long-term 
study is the most appropriate method to assess the 
chronic toxicity of a substance on fish. Long-term 
tests start with eggs from unexposed parents and 
continue into a second generation, because sexual 
maturity of fish from the first generation will not 
show disturbances in growth or reproduction 
caused by abnormal development of gonads. To 
reveal such effects the test should either begin with 
adult fish exposed to the test substance and contin- 
ue through the growth of at least one generation, 
or a test should be started with eggs from unex- 
posed parents and then should be conducted until 
sexual maturity of the second generation. (Mertz- 


PTT) 
W91-01318 


ACID PRECIPITATION AND FOOD QUALITY: 


D. W. Sparling. 

Archives of Environmental Contamination and 
Toxicology AECTCV, Vol. 19, No. 3, p 457-463, 
May/June 1990. 5 fig, 4 tab, 27 ref. 


Descriptors: *Acid rain effects, *Aluminum, *Cal- 
cium, *Ducks, *Phosphorus, *Water pollution ef- 
fects, *Waterfowl, Black ducks, Diets, Growth, 
Mallards, Mortality. 


In areas impacted by acid precipitation, water 
chemistry of acidic ponds and streams often 
changes, resulting in increased mobilization of alu- 
minum and decreased concentration of calcium 
carbonate. Aluminum binds with phosphorus and 
inhibits its uptake by organisms. Thus, invertebrate 
food organisms used by waterfowl may have inad- 
equate Ca and P or elevated Al for normal growth 
and development. Acid rain and its effects may be 
one of the factors negatively impacting American 
black ducks (Anas rubripes) in eastern North 
America. One-day old mallards (A. platyrhynchos) 
and black ducks were placed on one of three Ca:P 
regimens: low:low, normal:normal, and low:high 
with each regimen divided further into three or 
four Al levels for 10 weeks. 45% of the black 
ducks died on nine different diets whereas only 
28% of the mallards died on three different diets. 
Mortality was significantly related to diet in both 
species. Growth rates for body weight, culmens, 
wings, and tarsi of both species on control diets 
exceeded those on many treatment diets but the 
differences were less apparent for mallards than for 
black ducks. Differences among treatments were 
due to both Ca:P and Al levels. Over a period of 
two to three weeks, high Al diets coupled with 
low Ca and P were most toxic to ducklings. Al 
was toxic even when Ca and P levels approximat- 
ed generally accepted dietary levels. Elevated 
levels of P may reduce mortality of birds on high 
Al compared with those on diets with low Ca and 
P, but comparable Al levels. (Mertz-PTT) 
W91-01320 


EFFECT OF PH ON THE ACCUMULATION 
KINETICS OF PENTACHLOROPHENOL IN 
GOLDFISH. 

Washington State Univ., Pullman. Coll. of Phar- 
macy. 

For primary bibliographic entry see Field 5B. 
W91-01321 


METABOLIC EFFECTS OF KRAFT MILL EF- 
— ON THE EEL ANGUILLA ANGUIL- 
Aveiro Univ. (Portugal). Dept. of Biology. 

M. A. Santon, F. Pires, and A. Hall. 
Ecotoxicology and Environmental Safety 
EESADYV, Vol. 20, No. 1, p 10-19, August 1990. 
pty “ tab, 21 ref. Protugese INIC Contract 85/ 


Descriptors: *Eel, *Fish physiology, *Kraft mill 
wastes, *Pulp and ‘er industry, *Pulp wastes, 
*Water pollution effects, Anguilla, Portugal, Tis- 
sues, Wastewater, Water pollution. 


In Portugal, large quantities of Kraft pulp mill 
wastes are discharged into estuarine and fresh 
waters and young fish and their prey may be 
affected by prolonged exposure to dilute concen- 
trations of kraft and pulp mill effluents. Yellow 
eels (Anguilla anguilla L.) with an average weight 
of 60 g were caught in June/July at the Aveiro 
Lagoon on the Portugese West Coast, transported 
to the Department of Biology, Aveiro University, 
and kept in aerated aquaria for 1 week before the 
experiment started. The eels were then exposed for 
1 and 3 weeks to 75 and 50% of the kraft pulp mill 
effluent. The eels exposed to the kraft pulp mill 
effluent developed an increase in red blood cell 
number per cubic millimeter and several biochemi- 
cal changes, such as an increase in plasma lactate 
and sodium and a decrease in plasma pyruvate and 
potassium. Histological examination of the experi- 
mental eels exposed to the 50% kraft pulp mill 
effluent revealed deep alteration of the tissue struc- 
ture, such as disruption of the skin and edematous 
——T- of covering epithelial cells in second- 
ary gill ellae. The kidney had damage of the 
renal tubules. The liver developed necrosis sup- 
ported by a significant decrease in glutamic oxaloa- 
cetic transaminase and glutamic pyravic transami- 
nase activity. The spleen had an increase in blood 
content as well as in pigment centers. Previous 
results indicated that kraft pulp mill effluent causes 
tissue damage and consequent metabolic changes 
in the eel Anguilla anguilla L. (Mertz-PTT) 
W91-01323 





IN VIVO RECOVERY OF GLYCOGEN METAB- 
OLISM IN HEMOLYMPH AND TISSUES OF A 
FRESHWATER FIELD CRAB’ BARYTEL- 
PHUSA GUERINI ON EXPOSURE TO HEXA- 
VALENT CHROMIUM. 

Osmania Univ., Hyderabad (India). Dept. of Zool- 


ogy. 
N. B. R. K. V. Gopal, A. M. Chandravathy, S. 
Sultana, and S. L. N. Reddy. 

Ecotoxicology and Safety 
EESADYV, Vol. 20, No. 1, p 20-29, August 1990. 5 
tab, 30 ref. 


Descriptors: ‘*Bioassay, *Chromium, ‘*Crabs, 
*Crustaceans, *Toxicity, *Water pollution effects, 
Barytelphusa, Chromates, Chronic toxicity, Di- 
chromate, Physiology, Tissues, Water pollution. 


Hexavalent chromium most often appears as a 
water-soluble chromate or dichromate, both pow- 
erful oxidants that can easily penetrate biologic 
membranes and irritate cells. These compounds are 
extensively manufactured and utilized by many 
industries; often they are found in industrial ef- 
fluents. The in vivo toxic effects of hexavalent 
chromium (20 mg/L) on hemolymph glucose, 
tissue glycogen, total free su; and active and 
total phosphorylases of an edible, freshwater crab 
Barytelphusa guerini were studied. In a 15-day 
exposure span followed by a 15-day postexposure 
recovery, the time-course alterations in these con- 
stituent segments of the glycogen metabolism indi- 
cate an inconsistent depletion in metabolite levels 
and elevated enzyme activities during exposure 
period as well as hyperglycemia. The persisting 
trend of the alterations in glycogen metabolism 
observed in the tissues of crabs even after their 
transfer to toxicant-free water suggests the reten- 
tion and slow elimination of this metal species. 
However, the pattern of biochemical alterations 
are not time-dependent, and deviation in responses 
to Cr(VI) exposure suggests that the differential 
—— into tissues and a subsequent redistribution 
of this anionic metal may possibly account for the 
varied disturbances in the tissues and reflect the 
susceptibility of crabs to chromium toxicity. 
(Mertz- 
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EFFECT OF oo SULFATE ON HEMA- 
CHEMISTRY, 


Meerut Univ. (India). Dept. of Zoology. 

H. S. Singh, and T. V. Reddy. 

Ecotoxicology and Environmental Safety 
eens’ Vol. 20, No. 1, p 30-35, August 1990. 1 
tab, 25 ref. 


Descriptors: *Algicides, *Bioassay, *Catfish, 
*Copper sulfate, *Fungicides, *Toxicity, *Water 
pollution effects, Fish, Fish physiology, Heterop- 
neustes, Parasiticide, Tissues, Water pollution. 


Copper sulfate is one of the oldest chemicals used 
as an algacide, a fungicide, and a parasiticide in fish 
culture, and is commonly considered to be 100% 
active. Apart from its help to pisciculturists, it has 
the serious disadvantage of being toxic to fish. The 
effect of CuSO4 (0.25 parts per million) on hema- 
tology, blood chemistry, and hepato-somatic indi- 
ces was studied in the Indian catfish, Heterop- 
neustes fossilis (Bloch). Analysis of various param- 
eters was made after 24 hours, and 5, 10, 20, and 30 
days of CuSO4 exposure. Subsequently, some fish 
were allowed recovery periods of 24 hours and 5 
days in normal water. Fish were normal in the 
early periods of CuSO4 intoxication, but later they 
became lethargic and began surfacing frequently to 
gulp air. There were numerous immature erythro- 
cytes and broken fragments of blood corpuscles 
visible in the Neubauer chamber when the cells 
were counted. Physicological functions, such as 
hemopoiesis, metabolism in general, excretory and 
respiratory failure, and ionic imbalance were af- 
fected. The results indicate that hematological and 
biochemical parameters and hepato-somatic index 
values are good indicators of CuSO4 intoxication 
of H. fossilis (Bloch). (Mertz-PTT) 
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EFFECT OF 3,4-DICHLOROANILINE AND 
— ON DAPHNIA POPULA- 
Centre for Technology and Policy Studies TNO, 
Apeldoorn (Netherlands). Dept. of Biology. 

N. van der Hoeven. 

Ecotoxicology and Environmental Safety 
EESADV, Vol. 20, No. 1, p 53-70, August 1990. 
10 fig, 1 tab, 16 ref, append. 


Descriptors: *Bioassay, *Daphnia, *Dyes, *Model 
studies, *Toxicity, *Water pollution effects, Aquat- 
ic populations, Dichloraniline, Growth, Kooijman 
model, Metavanadate, Pollutants, Population dy- 
namics, Population exposure, Toxicants, Water 
pollution. 


To compare the effects of toxicants on individuals 
with those on populations, a population model was 
developed for daphnids based on some facts about 
the development of individual daphnids and on 
some more general assumptions. The Kooijman 
model ee reasonable predictions on the indi- 
vidual level. The parameters in the model have a 
hysical interpretation, making it possible to trans- 
te the effect of a toxicant to a change in parame- 
ter value. It can only be extended to population 
levels by extensive com nt aoe simulations. Fourteen 
continuously fed populations of Daphnia magna 
were exposed to 3,4-dichloroaniline or metavana- 
date and monitored for 20 (two controls), 14 (six 
with metavanadate), and 8 (six with 3,4-dichlor- 
oaniline) weeks. The controls showed a dam 
oscillation. Low concentrations of either 3,4-dich- 
loroaniline or metavanadate stimulated the first 
population peak. High concentrations of metavana- 
date rendered population peaks less regular, and at 
the highest metavanadate concentration, one A an 
lation perished. High concentrations of 3,4-dic 
oaniline slightly reduced population size. Four pe- 
riodically fed populations of D. magna were also 
monitored. The more they were fed, the larger 
they grew. In the continuously fed populations, 
ephippia were formed at and just after the popula- 
tion peaks. No ephippia were noted in the periodi- 
cally fed Np pers Metavanadate promoted the 
formation of ephippia, and 3,4-dichloroaniline de- 
pressed sexual po gr at all concentrations 
tested. The population dynamics of the controls 
were compared with those predicted by Kooij- 
man’s model for growth and reproduction of indi- 
vidual daphnids. In general, there is reasonable 
agreement between model predictions and obser- 
vations, but some adjustments to the model may be 
necessary. (Mi 
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INCORPORATION OF A SUBACUTE TEST 
WITH ZEBRA FISH INTO A HIERARCHICAL 
SYSTEM FOR EVALUATING THE EFFECT OF 
TOXICANTS IN THE AQUATIC ENVIRON- 


— Environmental Research Inst., Stock- 
olm. 

A. H. Neilson, A. S. Allard, S. Fischer, M. 
Malmberg, and T. Viktor. 

Ecotoxicology and Environmental Safety 
EESADV, Vol. 20, No. 1, p 82-97, August 1990. 
12 tab, 69 ref. 


Descriptors: *Bioassay, *Bioindicators, *Chlorinat- 
ed hydrocarbons, *Fish physiology, *Pesticide tox- 
icity, *Phenolic pesticides, *Toxicity, *Water pol- 
lution effects, Hydrogen ion concentration, Testing 
procedures, Water pollution, Zebra fish. 


Single-species laboratory tests were used to assess 
the acute toxicity of halogenated phenolic com- 
pounds. Subacute, preexposure and postexposure 
tests were examined. 4,5,6-trichloroguaiacol and 
3,4,5-trichlorophenol were tested in each system. 
Other compounds tested included a range of chlor- 
ophenols, bromophenols, nitrophenols, 2,4,5-trich- 
loroanisol, 2,4,6-tribromoanisole, and 1,2,3-trichro- 
lobenzene. No single test system was most sensitive 
to all of the compounds examined, substantial vari- 
ations in the sensitivity of the various organisms 
were noted, and there was no correlation between 
the toxicities assayed with different test systems. 
The zebra fish (Brachydanio rerio) embryo/larvae 
system was used to examine subacute effects using 
two of the compounds, and a protocol was devel- 


Effects Of Pollution—Group 5C 


oped with 6 weeks preexposure to the toxicant. 
Preexposure decreased the lowest observable 
effect concentration by a factor of about 4, and the 
effect was completely reversible during a 6-week 
postexposure period in the absence of the toxicant. 
An enclosed system for carrying out the zebra fish 
embryo/larvae test was developed and evaluated 
with three neutral volatile compounds: the median 
survival time and the frequency of occurrence of 
deformation were examined as end points. The 
effect of pH on toxicity was evaluated in buffered 
media for four of the test systems: toxicity in- 
creased markedly at the lower pH values, and it 
could be shown that the ionized forms of the 
phenols were not the only contributors to toxicity. 
It is proposed that the zebra fish system incorpo- 
rating preexposure could be incorporated into a 
hierarchical system using a range of organisms for 
assessing acute toxicity in single species under lab- 
oratory conditions and multicomponent systems 
simulating natural ecosystems. (Mertz-PTT) 
W91-01327 


— IMPACT OF NORTH SEA 
Dundee Univ. (Scotland). Dept. of Biological Sci- 
ences. 

A. M. Jones. 

Science Progress SCPRAY, Vol. 73, No. 292,4, p 
457-468, 1989. 2 fig, 1 tab, 36 ref. 


Descriptors: *Environmental effects, *Environ- 
mental impact, *North Sea, *Oil industry, Envi- 
ronmental policy, Impact assessment, Oil pollution, 
Resources development. 


The North Sea is a geographically large area of 
continental shelf water bordered by several coun- 
tries. It has a surface area of some 575,000 square 
km and a volume of about 54,000 cubic km. The 
exploitation of gas began in 1965, while that of oil 
began in 1969. The development of North Sea oil 
has been a complex technological exercise and the 
potentials for impact have been many and varied. 
The impacts range from the development of the 
offshore exploration and extraction facilities, ofter 
taking place in a hostile environment and at the 
limits of the current technology, to the socioeco- 
nomic consequences of the, often temporary, high- 
wage economy associated with the construction 
phase of development. The major threats posed by 
the development of North Sea oil have so far been 
avoided through the joint activities of industry, 
planners and scientists. Most incidents have been 
local in effect and even in major accidents little 
real damage has resulted. The unpredictability of 
many inputs led to a need for monitoring programs 
to ensure that undesirable trends do not develop in 
sensitive areas or as a result of new technology 
being applied. The techniques of monitoring have 
been the source of much debate and have suffered 
from a lack of geographical integration: the need 
for more fundamental understanding of ecological 
change remains a problem for ecologically based 
programs. The difficulties of interpretation at the 
community and/or population level have led to the 
investigation of more physiological and cellular- 
level approaches to monitoring which offer consid- 
erable promise but which have not yet overcome 
the general problem of relating the observations to 
specific contaminants in a multiple-stress situation 
which is so common. There is good evidence that 
this approach is valuable, however, in indicating 
stressed populations and this is an important first 
step in monitoring objectives. (Mertz-PTT) 
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DECOMPOSITION RATE, CHEMICAL COM- 
POSITION AND NUTRIENT RECYCLING OF 
NYMPHAEA ALBA L. FLOATING LEAF 
BLADE DETRITUS AS INFLUENCED BY PH, 
ALKALINITY AND ALUMINIUM IN LABORA- 
TORY EXPERIMENTS. 

Katholieke Univ. Nijmegen (Netherlands). Lab. of 
Aquatic Ecology. 

For primary bibliographic entry see Field 2H. 
W91-01332 
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SPIROGYRA SPECIES AND ACCOMPANYING 
ALGAE FROM POOLS AND DITCHES IN THE 


NETHERLANDS. 
Vrije Univ., Amsterdam (Netherlands). Biological 
Lab. 


J. Simons, and A. P. van Beem. 
Aquatic Botany AQBODS, Vol. 37, No. 3, p 247- 
269, August 1990. 4 fig, 10 tab, 33 ref. 


Descriptors: *Algae, *Chlorophyta, “Ditches, 
*Ponds, *Spirogyra, *The Netherlands, *Water 
pollution effects, Acidity, Alkalinity, Nutrients, 
Species diversity. 


In ditches and moorland pools zygnematacean 
algae, especially Spirogyra make up an important 
and often dominant component of floating algae. 
Of the total number of 60 Spirogyra species re- 
corded in the Netherlands, 47 species were record- 
ed in ditches and pools. Sirogonium was represent- 
ed by only one species, S. sticticum (Engl. Bot) 
Wille, and Mougeotia and Zygnema by seven and 
six species, respectively. In hardwater ditches, es- 
pecially at sites with relatively low pollution, Spir- 
ogyra forms a richly diversified component with 
up to approximately 20 species per site. At hard- 
water sites with 7 t pollution Spirogyra is 
suppressed or replaced by massive growths of 
algae such as Cladophora, Vessbets, nteromor- 
pha or Hydrodictyon. At low alkaline and slightly 
acid sites, the number of species per site is consid- 
erably lower. Under conditions with pH values 
<5, Spirogyra does not occur and is replaced by 
Mougeotia, Zygnema, Klebsormidium, Méicro- 
spora, and some others. Periodicity was observed 
in Spirogyra with a peak in spore production oc- 
curring in the second half of May and the first half 
of June. Spores were more frequently observed in 
hardwater habitats than in low-alkaline environ- 
ments. Most species have wide ranges of occur- 
rence; 22 species were found in low alkaline and 
slightly acid habitats, but most of these species are 
not restricted to such environments. Presumably 
they are adapted to nutrient-poor conditions. In 
eutrophic hardwater ditches, Spirogyra granulata 
Jao and S. singularis Nordst. appeared to be very 
tolerant to pollution. Species such as Spirogyra 
nitida (Dillw.) Link and S. majuscula Kutz. seem 
to indicate seepage of groundwater in otherwise 
nutrient-rich environments. (Author’s abstract) 
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PHOSPHATE (32P)-UPTAKE CAPABILITIES 
OF NATURAL PICOPLANKTON AND ULTRA- 
PLANKTON COMMUNITIES IN LAKES OF 
— DEGREES OF EUTROPHICA- 
Max-Planck-Inst. fuer Limnologie zu Ploen (Ger- 
many, F.R.). Abt. Oekophysiologie. 

H. Rai, and T. R. Jacobsen. 

Archiv fuer Hydrobiologie AHYBA4, Vol. 118, 
No. 4, p 421-435, June 1990. 4 fig, 3 tab, 40 ref. 


Descriptors: *Aquatic bacteria, *Eutrophic lakes, 
*Eutrophication, *Germany, *Limnology, *Phos- 
phates, *Phytoplankton, Carbon, Differential frac- 
tionation, ophosphates, Particle size, Pico- 
plankton, Radioisotopes, Tracer studies, Ultra- 
plankton. 


Differential fractionation of P32 as PO4 uptake in 
North Germany Baltic lakes of varying trophic 
states was done to distinguish the activity of phyto- 
plankton and bacterioplankton. In all the lakes 
studied, orthophosphate uptake was overwhelm- 
ingly associated with the smallest size particles 
(<1 microm). Therefore, it is inferred that the 
bacterioplankton (<1 microm) are responsible for 
the uptake of orthophosphate in situ conditions, 
regardless of the ambient phosphorus concentra- 
tions of the lakes. P32-uptake kinetics of size-frac- 
tion planktonic cells were conducted in mesotro- 
phic Schohsee to determine size preference of 
phosphate uptake. Uptake rates in the 0.2-10 
microm fraction were more than 60% (61-98%) of 
the 10-250 microm size particles. These findings 
are consistent with earlier studies that inferred that 
small cells should have extraordinary uptake capa- 
bilities for phosphate. Picoplankton and ultraplank- 
ton along with the heterotrophic bacteria are the 
major trophic groups responsible for phosphate 
and carbon metabolism in the lakes studied. (Au- 
thor’s abstract) 
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LONG TERM PATTERNS IN NUTRIENTS, 
PHYTOPLANKTON AND ZOOPLANKTON OF 
LAKE KINNERET AND FUTURE 


PREDIC- 
TIONS FOR ECOSYSTEM STRUCTURE. 
Kinneret Limnological Lab., Tiberias (Israel). 
M. Gophen, S. Serru ya, and S. Threlkeld. 
Archiv fuer Hydrobiologie AHYBA4, Vol. 118, 
No. 4, p 449-460, June 1990. 6 fig, 1 tab, 21 ref. 


Descriptors: *Eutrophication, *Lake Tiberias, 
*Limnology, *Nutrients, *Phytoplankton, *Water 
pollution effects, *Zooplankton, Algae, Fisheries, 
Israel, Jordan River, Lakes, Monitoring, Nitrogen, 
Phosphorus. 


Long-term records on nutrients, phytoplankton 
and zooplankton for Lake Kinneret, Israel were 
examined and indicated that there was reason for 
concern over future water quality. The discharge 
of the river and the concentration of major nutri- 
ent species in the river were monitored at least 
once monthly since October 1967 at a station 11 
km above the lake and at stations on three Jordan 
headwater rivers (20-30km above Lake Kinneret). 
It was concluded that nutrient loading from the 
Jordan River has changed qualitatively in recent 
years, with ammonia and soluble phosphorus in- 
creasing relative to other forms of nitrogen and 
phosphorus. Total N in Lake Kinneret has been 
decreasing and total P has been increasing, result- 
ing in an overall decline in the N:P ratio. Zoo- 
plankton biomass has been decreasing, as stocking 
of commercially favored fish species has increased 
and fishing pressure on dominant zooplanktivorous 
fish has decreased. Changes in nutrient loading and 
in fishery management appear to favor future de- 
velopment of less desireable species of algae in 
Lake Kinneret. (White-Reimer-PTT) 
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EPIPHYTIC ZOOBENTHOS DENSITY AND 
BIOMASS WITHIN LOW ALKALINITY, OLI- 
GOTROPHIC LAKES ON THE CANADIAN 
SHIELD. 

— Univ. (Ontario). Inst. for Environmental 
tudi 


R. France. 
Archiv fuer Hydrobiologie AHYBA4, Vol. 118, 
No. 4, p 477-499, June 1990. 3 fig, 4 tab, 86 ref. 


Descriptors: *Acid rain effects, ‘*Alkalinity, 
*Benthic fauna, *Canada, *Oligotrophic lakes, 
*Precambrian Shield, Biomass, Chlorophyll a, 
Correlation analysis, Depth, Hydrogen ion concen- 
tration, Lake morphometry, Light penetration, Lit- 
toral communities, Macroinvertebrates, Nitrogen, 
Ontario, Phosphorus, Population density, Standing 
crops. 


The phytofaunal macroinvertebrate communities 

within the shallow littoral zones of 19 Ontario 
Shield lakes were examined during the ice-free 
seasons of 1984 and 1985. Neither total zoobenthos 
density nor biomass were linearly correlated with 
lake pH, alkalinity, total phosphorus (TP), total 
nitrogen, or chlorophyll-a concentrations. Howev- 
er, the standing crops of several taxa were signifi- 
cantly related to these and other limnological vari- 
ables without discernable trends with regard to the 
summed totals. For example, lakes of high alkalini- 
ty (>3.5 mg CaCO3/L) had a large percentage of 
their total biomass composed of ee, and 
turbellarians in contrast to lakes of low alkalinity 
(<1.0 mg/L) which were dominated by odonates 
and water mites. Secchi depth was the best trophic 
predictor of total density (r= -0.67) and total 
biomass (r=-0.63). The possibility of some depend- 
ence of littoral zoobenthos on allochthonous 
energy sources, and the potential for buffering 
within macrophyte beds, are both unknown, 
which, together with the narrow range of chemical 
variables in these lakes (e.g pH from 5.5 to 6.7 and 
TP from 5 to 14 mg/cu m), may explain the 
absence of strong chemical correlates of zoo- 
benthos standing crop. There was a hyperbolic 
relationship between phytofaunal biomass and lake 
mean depth. The best single predictor of total 
biomass for the subset of 8 intensively sampled 
lakes was maximum depth (r=-0.92). The most 


productive direction towards predicting littoral 
zoobenthos standing crop may be the development 
of models relating macroinvertebrates to macro- 
phytes and basin morphometry. (Author’s abstract) 
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OCCURRENCE OF LIMNIC MICRO-CRUSTA- 
CEANS IN RELATION TO PH AND HUMIC 
CONTENT IN SWEDISH WATER BODIES. 
Uppsala Univ. (Sweden). Limnologiska Institu- 
tionen. 

For verry bibliographic entry see Field 2H. 
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CULTURAL EUTROPHICATION OF WEST 
POINT LAKE--A 10-YEAR STUDY. 

Auburn Univ., AL. Dept. of Fisheries and Allied 
Aquacultures. 

D. R. Bayne, W. C. Seesock, C. E. Webber, and J. 
A. McGuire. 

Hydrobiologia HYDRB8, Vol. 199, No. 2, p 143- 
156, July 24, 1990. 6 fig, 4 tab, 34 ref. 


Descriptors: *Eutrophic lakes, *Eutrophication, 
*Georgia, *Phytoplankton, *Primary productivity, 
*Water pollution effects, *West Point Lake, Algae, 
Chlorophyll a, Conductivity, Nutrient enrichment, 
Reservoirs, Seasonal variation, Wastewater pollu- 
tion. 


Mean annual phytoplankton primary productivity 
of West Point Lake in Atlanta, Georgia, increased 
significantly during a 10-year period from 1976 
(550 mg C/sq m/d) to 1985 (1580 mg C/sq m/d). 
The increased productivity was apparently caused 
by nutrient enrichment of the lake waters resulting 
from the significant increase in volume of treated 
sewage effluent and urban runoff associated with 
expanded urbanization of the Atlanta, Georgia, 
metropolitan area. With the exception of 1985, 
when conductivity and total phosphorus concen- 
trations were significantly higher, monthly meas- 
urements of nutrient concentrations in the headwa- 
ters of the reservoir failed to reflect the eutroph- 
ication that was occurring. Multiple regression 
analysis revealed that, during the cool season, 
chlorophyll a was the most important variable in 
terms of explaining variations in primary produc- 
tivity. During the warm season, specific conduct- 
ance was most important. Volume of treated 
wastewater entering the reservoir was significantly 
related to primary productivity during both the 
cool and warm seasons. Except for 1985 when the 
mean annual Mere a concentration (19.7 
microg/L) was ee icantly higher than all other 
years, the chlorophyll content of the lake remained 
fairly stable (6.9-13.6 microg/L). Increased pro- 
ductivity in the absence of higher algal biomass 
was caused by more efficient photosynthesis by the 
algal community. The improved photosynthetic 
efficiency apparently occurred because of a shift in 
algal dominance from relatively large diatoms to 
relatively small green and blue-green taxa. (Au- 
thor’s abstract) 
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SHORT TERM BIOTIC RESPONSE BEFORE 
AND DURING THE TREATMENT OF AN 
ACID MINE DRAINAGE WITH SODIUM CAR- 
BONATE. 

Q.C. Services, Teton, ID. 

For primary bibliographic entry see Field 5G. 
W91-01358 


DISTRIBUTION OF SHORT CHAIN CARBOX- 
YLIC ACIDS IN EUTROPHIC DRAINAGE 
CHANNELS. 


Sussex Univ., Brighton (England). School of Bio- 
logical Sciences. 

For primary bibliographic entry see Field 5B. 
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PHARMACOKINETIC MODELING IN 
AQUATIC ANIMALS, I. MODELS AND CON- 


Dow Chemical Co., Midland, MI. Environmental 
Toxicology and Chemistry Research Lab. 





For primary bibliographic entry see Field 5A. 
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SURVIVAL OF EARLY LIFE STAGES OF 
BROWN TROUT (SALMO TRUTTA L.) IN RE- 
LATION TO ALUMINIUM SPECIATION IN 
UPLAND WELSH STREAMS. 

University Coll., Cardiff (Wales). School of Pure 
and Applied Biology. 

N. S. Weatherley, A. P. Rogers, X. Goenaga, and 
S. J. Ormerod. 

Aquatic Toxicology AQTODG, Vol. 17, No. 3, p 
213-229, September 1990. 3 fig, 3 tab, 48 ref, 
append. 


Descriptors: *Acid rain effects, *Fish populations, 
*Trout, *Water pollution effects, Aluminum, Fish 
eggs, Hydrogen ion concentration, Lethal limit, 
Survival. 


The survival of artificially implanted eggs, alevins 
and parr of brown trout (Salmo trutta (L.)) was 
assessed in streams of different acidity. Chemical 
analysis included detailed aluminum speciation of 
surface and interstitial water samples, taken over 
the duration of intragravel life stages. Egg surviv- 
al, from two minutes after fertilization to hatching, 
was usually above 71%, and was independent of 
the mean concentration of total monomeric alumi- 
num over the range 3-397 micrograms/L. The 
survival of alevins exposed for 28 days (before 
‘swim up’) or 42 days (’swim up’) was most strong- 
ly related to mean monomeric aluminum concen- 
tration and to pH. For 28 and 42 day exposures, 
LCS50 values for monomeric aluminum were ap- 
proximately 19 and 15 micrograms/L, respective- 
ly, or 79 and 72 micrograms/L for 0.45 micrometer 
filterable aluminum. The 21 day LCS0 of parr ca. 3 
month old, was between 84 and 105 micrograms/L 
mean filterable aluminum concentration. During a 
simulated acid episode of mean pH 4.8 and 880 
micrograms filterable aluminum/L parr showed 
100% mortality after 18 hours. As exemplified in 
this study, chemical variables show wide and rapid 
fluctuations, and are often co-correlated. These 
features confuse interpretation of field experiments 
or prediction from laboratory data. (Author’s ab- 
stract) 
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MOLLUSCICIDAL AND PISCICIDAL PROP- 
OF 


ERTIES COPPER(D 

Coane canis ase ON BULINUS GLO- 

BOSUS ee CLARIAS ANGUIL- 
). 

prac Bello Univ., Zaria (Nigeria). Dept. of 

Biological Sciences. 

S. Ebele, A. A. Oladimeji, and J. A. Daramola. 

Aquatic Toxicology AQTODG, Vol. 17, No. 3, p 

231-238, September 1990. 5 fig, 16 ref. 


Descriptors: *Copper compounds, *Fish, *Snails, 
*Toxicology, *Water pollution effects, Bioaccumu- 
lation, Bioassay, Copper tetraoxosulfate, Ecotoxi- 
cology, Fish physiology, Gills, Lethal limit, Toxic- 
ity. 


The lethal effects of a chemical molluscicide, 
copper(II) tetraoxosulfate (VI), on Clarias anguil- 
laris and Bulinus globosus were investigated. The 
fish were exposed to various concentrations of the 
chemical in 48, 72 and 96-h static bioassay, while 
the exposure time for the snails was 24 hours. The 
LCS0 for the various treatments were calculated 
after corrections were made for natural responsive- 
ness. The molluscicidal concentration was found to 
be lower than the piscicidal concentration. The 
histopathology of the gills of the fish revealed a 
general damage of the gill filaments probably lead- 
ing to impairment of ion and oxygen uptake. Even 
though the molluscicidal concentration of 
copper(II) tetraoxosulfate is sublethal to C. anguil- 
laris, consideration should be given to a long term 
accumulation of copper in the fish which in the 
end might reach the lethal concentration for the 
fish. Furthermore there exists the danger of subse- 
quent passage of copper along the trophic chain 
which, in this case involves man. (Lantz-PTT) 
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STRUCTURE-TOXICITY RELATIONSHIPS 
FOR SELECTED WEAK ACID RESPIRATORY 
UNCOUPLERS. 

Tennessee Univ., Knoxville. Coll. of Veterinary 
Medicine. 

M. Cajina-Quezada, and T. W. Schultz. 

Aquatic Toxicology AQTODG, Vol. 17, No. 3, p 
239-251, September 1990. 3 fig, 3 tab, 34 ref. 


Descriptors: *Dyes, *Organic acids, *Phenols, 
*Quantitative analysis, *Toxicity, *Toxicology, 
*Water pollution effects, *Weak acids, Bioassay, 
Biological studies, Data interpretation, Model stud- 
ies, Regression analysis, Statistical models. 


The relative biological response (log BR) for each 
of 30 select substitute phenols and anilines was 
evaluated using the 48-h Tetrahymena pyriformis 
population growth test system. Simple linear re- 
gression analysis of log BR versus log Kow (I- 
octanol/water partition coefficient) was used to 
formulate a quantitative structure-activity relation- 
ship (QSAR). The equation, log BR = 0.438 (log 
Kow) + 0.157; n = 27, r-squared = 0.933, s = 
0.151, f = 348.02, is a highly predictive model. An 
evaluation of data on fathead minnow mortality for 
these same compounds shows a similar QSAR, log 
LCS50 = -0.590(log Kow) -3.247; n = 11, r-squared 
= 0.917, s = 0.287, f = 99.04. These relationships 
are the respective QSARs for the respiratory un- 
coupling mechanism of action of selected weak 
acids. Moreover, the toxic response in the two 
systems are highly correlated (r-squared = 0.915). 
(Author’s abstract) 
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EFFECT OF CADMIUM ON VITELLOGENIN 
METABOLISM IN  ESTRADIOL-INDUCED 
FLOUNDER (PLATICHTHYS FLESUS (L.)) 
MALES AND FEMALES. 

Odense Univ. (Denmark). Biological Inst. 

A. F. Povisen, B. Korsgaard, and P. Bjerregaard. 
Aquatic Toxicology AQTODG, Vol. 17, No. 3, p 
253-262, September 1990. 4 fig, 3 tab, 24 ref. 


Descriptors: *Cadmium, ‘Fish physiology, 
*Flounders, *Vitellogenin, *Water pollution ef- 
fects, Bioaccumulation, Biological studies, Estradi- 
oi, Liver, Toxicity. 


The hepatic synthesis of vitellogenin can be in- 
duced in male teleosts by treatment with estradiol. 
During vitellogenesis in nature the metabolic 
demand on the liver of the female teleost is very 
large, considering that the weight of the ovary 
may increase to one-fourth or more of the body 
weight due to vitellogenic growth of the oocytes. 

It is well established that cadmium accumulates in 
the liver and kidney of teleost fish and may induce 
synthesis of metallothioneins in the liver. One in- 
jection of 2 mg cadmium/kg body wt reduced the 
ratio of RNA to DNA in the liver to less than half 
of the control value and significantly depressed the 
concentration of vitellogenin in the plasma of es- 
tradiol-injected female flounders. A dose of 0.5 mg 
cadmi' body wt had no effect. In estradiol- 
induced flounder males cadmium treatment had a 
significant reducing effect on the level of circulat- 
ing vitellogenin in the combined estradiol-cadmi- 

um treated group compared to the estradiol treated 
group. No effect of cadmium was observed on the 
ratio of hepatic RNA to DNA in the male fish. By 
gel fractionation, it was found that 88% of the 
accumulated cadmium in the cadmium estradiol 
treated group and only 49% in the cadmium treat- 
ed group were bound to small cytosol proteins 
(metallothioneins) indicating that estradiol inter- 
feres with the cadmium accumulating ability of the 
liver. (Lantz-PTT) 

W91-01365 


METABOLIC RESPONSE OF GRASS SHRIMP 
PALAEMONETES KADIAKENSIS RATHBUN, 
TO ACUTE EXPOSURE OF SUBLETHAL 
CHANGES IN PH. 

Texas A and M Univ., College Station. Dept. of 
Biology. 

D. L. McCulloch. 

Aquatic Toxicology AQTODG, Vol. 17, No. 3, p 
263-274, September 1990. 4 fig, 1 tab, 49 ref. 


Effects Of Pollution—Group 5C 


Descriptors: *Acid rain effects, *Hydrogen ion 
concentration, *Shrimp, *Sublethal effects, *Water 
pollution effects, Animal physiology, Bioassay, Bi- 
ological studies, Oxygen, Stress, Toxicity. 


The effects of sublethal changes iy environmental 
pH on the grass shrimp Palaemonetes kadiakensis 
were determined using changes in metabolic rate 
and critical oxygen concentration as indicators of 
stress. Oxygen consumption was measured using a 
computer automated intermittent flow respirome- 
ter which allowed multiple sampling of a single 
individual without exposing it to prolonged 
oxygen stress. Metabolic rate and critical oxygen 
concentration were determined using a quadratic 
model with plateau nonlinear regression proce- 
dure. Sublethal changes in pH (6.5, 9.0) did not 
have a significant effect on metabolic rate. Tempo- 
rary disturbances in hemolymph acid-base status 
caused by acute pH stress, may not elicit a meta- 
bolic response when not accompanied by necrosis 
of the gill epithelium. An effect of pH on the 
critical oxygen concentration was found. When the 
pH was 6.5, significantly higher than the control 
(pH 7.8), or 9.0, significantly lower than the con- 
trol. Shifts in critical oxygen concentration were 
attributed to changes in blood oxygen affinity 
caused by hemolymph acidosis or alkalosis. (Au- 
thor’s abstract) 

W91-01366 


EFFECTS OF SUBLETHAL EXPOSURE TO 
CHLORINE ON THE UPTAKE OF POLY- 
CHLORINATED BIPHENYL CONGENERS BY 
RAINBOW TROUT, SALMO GAIRDNERI 
(RICHARDSON). 

Tennessee Univ., Knoxville. Graduate Program in 
Ecology. 

M. C. ‘Black, and J. F. McCarthy. 

Aquatic Toxicology AQTODG. Vol. 17, No. 3, p 
275-289, September 1990. 6 fig, 1 tab, 31 ref. DOE 
Contracts DE-AC06-760R00033 and DE-AC0S- 
84OR21400. 


Descriptors: *Chlorine, *Polychlorinated biphen- 
yls, *Sublethal effects, *Trout, *Water pollution 
effects, Bioassay, Biological studies, Ecotoxico- 
logy, Fish physiology, Gills, Oxygen, Toxicity. 


Chlorine-induced changes in fish gill histopatho- 
logy and respiration may alter the uptake of co- 
contaminants which are accumulated by passive 
diffusion across gill membranes. The effect of chlo- 
rine exposure on gill histopathology, respiratory 
functions, and uptake if three polychlorinated bi- 
phenyl (PCB) congeners by rainbow trout (Salmo 
gairdneri) were determined. Trout gill lamellar 
lesions occurring during a 24-h exposure to 0.04 
mg/L chlorine included proliferation of mucous 
cells, hyperplasia of epithelial cells, clubbed lamel- 
lae, and lamellar fusion. These types of pathologi- 
cal changes would be expected to result in in- 
creased diffusion distances of the gill membrane 
and decreased functional gill surface area. Reduc- 
tions in oxygen and PCB uptake efficiencies meas- 
ured in concomitant exposures to chlorine and 
PCBs using a fish metabolic chamber were consist- 
ent with the histopathological results. Increases in 
trout ventilation compensated for the lowered 
uptake deficiencies. As a result of ventilatory com- 
pensation, there was little change in the oxygen 
consumption for PCB accumulation by trout 
throughout the exposure to chlorine. Correlations 
between oxygen and PCB uptake may provide a 
basis for estimating toxicant uptake using oxygen 
uptake data as the basis for extrapolation. (Au- 
thor’s abstract) 

W91-01367 


PHYTOPLANKTON DYNAMICS IN THREE 
ROCKY MOUNTAIN LAKES, COLORADO, 
U.S.A, 

Geological Survey, Denver, CO. 

D. M. McKnight, R. L. Smith, J. P. Bradbury, J. 

S. Baron, and S. Spaulding. 

Arctic and Alpine Research ATLPAV, Vol. 22, 
No. 3, p 264-274, August 1990. 4 fig, 5 tab, 39 ref. 


Descriptors: *Acid rain effects, *Limnology, 
*Mountain lakes, *Phytoplankton, *Population dy- 
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Group 5C—Effects Of Pollution 


namics, *Water pollution effects, Algae, Al, 
blooms, Colorado, Nitrates, Photosynthesis, Rocky 
Mountains, Snowmelt. 


In 1984 and 1985 seasonal changes in phytoplank- 
ton were studied in a system of three lakes in Loch 
Vale, Rocky Mountain National Park, Colorado, 
to determine the effects of urban atmospheric dep- 
osition. Three periods were evident: (1) A spring 
bloom, during snowmelt, of the planktonic diatom 
Asterionella formosa, (2) a midsummer period of 
minimal algal abundance, and (3) a fall bloom of 
the blue-green alga Oscillatoria limnetica. Seasonal 
phytoplankton dynamics in these lakes are con- 
trolled partially by the rapid flushing rate during 
snowmelt and the transport of phytoplankton from 
the highest lakes to the lower by the stream, 
Icy Brook. During snowmelt, the A. formosa pop- 
ulation in the most downstream lake has a net rate 
of increase of 0.34/d, which is calculated from the 
flushing rate and from the A. formosa abundance 
in the inflow from the upstream lake and in the 
downstream lake. Measurement of photosynthetic 
rates at different depths during the three periods 
confirmed the rapid growth of A. formosa during 
the spring. The decline in A. formosa after snow- 
melt may be related to grazing by developing 
zooplankton populations. The possible importance 
of seasonal variations in nitrate concentrations 
were evaluated in in situ enrichment experiments. 
For A. formosa and O. limnetica populations, 

wth stimulation resulted from 8 or 16 micromo- 
ar amendments of calcium nitrate and sulfuric 
acid, but the reason for this stimulation could not 
be determined from these experiments. (Author’s 


abstract) 
W91-01368 


RELATIONSHIPS AMONG DEPTH TO 
FROZEN SOIL, SOIL WETNESS, AND VEGE- 
TATION TYPE AND BIOMASS IN TUNDRA 
NEAR BETHEL, ALASKA, U.S.A. 

Gettysburg Coll., PA. Dept. of Biology. 

M. F. Gross, M. A. Hardisky, J. A. Doolittle, and 
V. Klemas. 

Arctic and coy Research ATLPAV, Vol. 22, 
No. 3, p 275-282, August 1990. 3 fig, 3 tab, 51 ref. 
NASA Biospheric Research Program Grant 
NAGW-374. 

Descriptors: *Air pollution effects, *Alaska, *Bio- 
mass, *Frozen ground, *Global warming, *Soil 
water, *Vegetation, Bethel, Soil environment, 
Tundra. 


Investigators in this program participated in 
NASA’s Biospheric Research Program Global 
Tropospheric Experiment (GTE) in Alaska in 
order to assess gas flux and vegetation characteris- 
tics of moist and wet tundra. Because wetland soils 
are often anaerobic, much of the organic carbon 
produced by wetland vegetation and buried when 
the vegetation dies decomposes under anoxic con- 
ditions. Among the gases released during decom- 
position is methane, a ‘greenhouse gas’ the concen- 
tration of which is increasing globally at the rate of 
about 1% per year. Wet tundra and its vegetation 
may play a major role in future biogeochemical 
cycling because there is a larger component of 
buried, partially decomposed organic matter in 
tundra soils, and because most models suggest that 
warming induced by the greenhouse effect will be 
relatively large in polar regions. The organic 
matter is not decomposing rapidly at present be- 
cause of cold soil temperatures. In order to detect 
any future additional gas flux caused by green- 
house-effect warming, it is first necessary to have 
baseline data on current gas flux. Carbon seques- 
tering through photosynthesis, and released 
through respiration, are strongly influenced by 
vegetation and temperature, including the effect of 
temperature on the depth of the biologically active 
layer. Therefore, changes in gas flux can, theoreti- 
cally, be inferred by c es in vegetation condi- 
tion (biomass or species distribution) or in depth of 
the thawed layer. Assessing changes in the tundra 
on a global scale will require the use of remote 
sensing to study vegetation and depth to frozen 
soil. Ground-penetrating radar (GPR) is a rapid, 
accurate way of measuring thickness of the active 
layer and depth to frozen soil remotely, while 
vegetation type can be surveyed for a large area of 


tundra quickly using satellite imagery. If any con- 
sistent relationship exists among vegetation type, 
biomass, soil wetness, and depth to frozen soil in 
tundra in the Bethel region of southwestern 
Alaska, a remote sensing-based assessment of vege- 
tation type or of depth to frozen soil could possibly 
be used as a predictor of gas flux. (Lantz-PTT) 
W91-01369 


IMPLICATIONS OF AQUATIC ANIMAL 
HEALTH FOR HUMAN HEALTH. 

Harvard Medical School, Boston, MA. Dept. of 
Pathology. 

C. J. Dawe. 

Environmental Health Perspectives EVHPAZ, 
Vol. 86, p 245-255, June 1990. 1 tab, 78 ref. 


Descriptors: *Aquatic animals, *Environmental 
protection, *Path of pollutants, *Public health, 
*Public policy, *Water pollution effects, Environ- 
mental policy, Management planning, Policy 
making, Water pollution prevention. 


Human health and aquatic animal health are or- 
ganically related at three distinct interfaces. Aquat- 
ic animals serve as important contributors to the 
nutritional protein, lipid and vitamin requirements 
of humans; as carriers and transmitters of many 
infections and parasitic diseases; and as indicators 
of toxic and carcinogenic substances that they can 
convey, in some part from aquatic environments to 
humans and other terrestrial animals. Transcending 
these relationships, but less visible and definable to 
many, is the role that aquatic animals play in the 
sustenance of this — planetary ecosystem. 
The negative values of aquatic animals as disease 
vectors are far outweighed by their positive values 
as nutritional sources and as sustainers of a rela- 
tively stable equilibrium in the global ecosystem. 
In the immediate future, increased and improved 
monitoring of aquatic habitats can be expected to 
determine the extent to which aquatic animals 
cycle anthropogenic toxic and carcinogenic chemi- 
cals back to human consumers. In the long-term, 
methods are particularly needed to assess the ef- 
fects of these pollutants on reproductive success in 
aquatic communities and in human communities as 
well. As inputs of habitat-degrading substances 
change in quality and quantity, it becomes increas- 
ingly urgent to evaluate the consequences in ad- 
vance, not in retrospect. A new, more realistic and 
comprehensive philosophy regarding aquatic envi- 
ronmental preservation and equally new and com- 
= hilosophy technological advances re- 

lective of this philosophy will be required. (Lantz- 


PTT) 
W91-01375 


FISH HEALTH AND ENVIRONMENTAL 
HEAL 


TH. 
National Marine Fisheries Service, Woods Hole, 
MA. Northeast Fisheries Center. 
R. A. Murchelano. 
Environmental Health Perspectives EVHPAZ, 
Vol. 86, p 257-259, June 1990. 22 ref. 


Descriptors: ‘*Bioindicators, | *Biomonitoring, 
*Cancer, *Fish, *Monitoring, *Water pollution ef- 
fects, Bioaccumulation, Boston Harbor, Flounders, 
Water quality. 


Surveys conducted to evaluate the health of 
marine bottom fishes have been conducted in the 
eastern and western North Atlantic for the past 15 
years, usually in conjunction with fish stock assess- 
ment cruises. The health of the fish sampled was 
evaluated using certain integumental and skeletal 
lesions and anomalies as markers to signify com- 
promised health status. The results of these surveys 
indicate that fish health is poorer in coastal waters 
that have been anthropogenically degraded. Moni- 
toring programs to determine the status and trends 
in levels in inorganic and organic contaminants in 
fish tissue and sediments have disclosed high levels 
of chemical contaminants in several coastal areas 
of the northern US. ney SEN g examination 
of liver tissues of winter flounder, Pseudopleuron- 
ectes americanus, from Boston Harbor, one of the 
more chemically contaminated sites, has revealed a 
high ees of hepatocarcinoma. (Author’s ab- 
stract 


W91-01376 


ALUMINUM IN DOMESTIC WATER: OVER- 
LOAD MAY BE HAZARDOUS TO DIALYSIS 
PATIENTS. 

Louisiana State Univ. Medical Center, Shreveport. 
K. Abreo, M. Sella, and S. T. Brown. 

Journal of Environmental Health JEVHAH, Vol. 
= _ ‘, p 289-290, March/April 1990. 1 fig, 1 
tab, 16 ref. 


Descriptors: *Aluminum, *Dialysis, *Domestic 
water, *Kidneys, *Louisiana, *Public health, 
*Water treatment, Clarification. 


Since contamination of dialysis water can be a 
major source of aluminum accumulation, alumi- 
num content was measured in domestic and dialy- 
sis water in all 59 dialysis units in Louisiana, and 
correlated with red cell indicies, a reversible 
marker of aluminum overload. Findings suggest 
that aluminum sulfate added to domestic water as a 
coagulant was responsible for increased aluminum 
levels. Since high aluminum levels pose a potential 
risk to patients with renal failure, aluminum free 
chemicals should be used for waiter clarification. 
Results of this study suggest that there is an in- 
creased likelihood of high aluminum content in 
domestic or drinking water derived from slowly 
flowing or stagnant surface sources to which alu- 
minum sulfate has been added for clarification. 
Water treatment facilities could lower aluminum 
content of water by utilizing non-aluminum con- 
taining coagulants. (Lantz-PTT) 

W91-01382 


RELATIONS BETWEEN ACID RAIN AND VE- 
SICULAR-ARBUSCULAR MYCORRHIZA. 
Utrecht Rijksuniversiteit (Netherlands). Dept. of 
Plant Ecology. 
B. Heijne, G. W. Heil, and D. van Dam. 
Agriculture, Ecosystems and Environment 
NDO, Vol. 29, No. 1-4, p 187-192, February 
1990. 3 tab, 14 ref. 


Descriptors: *Acid rain effects, *Air pollution ef- 
fects, *Fungi, *Grasses, *Nitrogen, *Phosphorus, 
*Potassium, *The Netherlands, Nitrogen oxides, 
Sulfur dioxide, Vesicular-arbuscular mycorrhiza. 


In the Netherlands, the air pollution of SO2 and 
NOx generally increases from the northwest to the 
southeast. Plants from dry grass heathland (Violion 
caninae) were sampled in May and at the end of 
September 1987, in both northern and southern 
Netherlands. ——— of root length infected 
with vesicular-arbusc mycorrhiza were calcu- 
lated. Determination of nitrogen, phosphorus and 
potassium content of shoots and roots indicated 
there was a seasonal effect. In spring vesicular- 
arbuscular mycorrhiza infection was lower than at 
the end of the summer. Plants of Viola canina, 
which grew close to the border of an arable field 
(1-2 m), had a lower vesicular-arbuscular mycorr- 
hiza infection than those growing the center of the 
heather vegetation. No correlation was found be- 
tween the amount of vesicular-arbuscular mycorr- 
hiza infection and the amount of acid rain as deter- 
mined by the National Institute of Public Health 
and Environmental Hygiene. (Author’s abstract) 
W91-01410 


TIME TREND OF PCB CONCENTRATIONS IN 
SURFACE SEDIMENTS FROM A HYPER- 
TROPHIC, MACROALGAE POPULATED 
AREA OF THE LAGOON OF VENICE. 

Venice Univ. (Italy). Dept. of Environmental Sci- 


ence. 
For primary bibliographic entry see Field 5B. 
W91-01448 


LITHIUM IN DRINKING WATER AND THE 
INCIDENCES OF CRIMES, SUICIDES, AND 
ARRESTS RELATED TO DRUG ADDICTIONS. 
California Univ., San Diego, La Jolla. Dept. of 
Chemistry. 

For primary bibliographic entry see Field 5F. 
W91-01483 





PIRLA PROJECT (PALEOECOLOGICAL IN- 
VESTIGATION OF RECENT LAKE ACIDIFI- 
CATION): AN INTRODUCTION TO THE SYN- 
THESIS OF THE PROJECT 

Indiana Univ. at Bloomington. Dept. of Biology. 
For primary bibliographic entry see Field 5B. 
W91-01498 


PALEOECOLOGICAL INVESTIGATION OF 
RECENT LAKE ACIDIFICATION IN THE ADI- 
RONDACK MOUNTAINS, N.Y. 

Indiana Univ. at Bloomington. Dept. of Biology. 
For primary bibliographic entry see Field 5B. 
W91-01499 


UTILITY OF SCALED CHRYSOPHYTES FOR 
INFERRING LAKEWATER PH IN NORTHERN 
NEW ENGLAND LAKES. 

Queen’s Univ., Kingston (Ontario). Dept. of Biol- 


ogy. 
For primary bibliographic entry see Field 2H. 
W91-01502 


THERMAL AND TROPHIC STABILITY OF 
DEEPER MAINE LAKES IN GRANITE WA- 
— IMPACTED BY ACID DEPOSI- 
Maine Univ. at Orono. Dept. of Geological Sci- 
ences. 

R. E. Stauffer, and B. D. Wittchen. 

Water Resources Research WRERAQ, Vol. 26, 
No. 9, p 2143-2151, September 1990. 6 fig, 2 tab, 32 
ref. OWRT Grant 5-6-44942. 


Descriptors: *Acid rain effects, *Lake acidifica- 
tion, *Limnology, *Maine, *Thermal stratification, 
*Trophic level, *Water pollution effects, *Water 
pollution sources, Deep water, Granites, Hypolim- 
nion, Oxygen deficit, Stratification, Transparency. 


Acid deposition can lead to lake and watershed 
acidification, increases in lake transparency, and 
reductions in thermal stability and hypolimnetic 
oxygen deficits. On the basis of lake surveys during 
August-September 1985, it was determined to what 
extent the deeper (maximum depth > 17m) Maine 
lakes in acid-sensitive granitic watersheds have 
registered changes in temperature and oxygen 
stratification compared to the earliest scientific sur- 
veys of the state’s lakes performed in 1938-1942. 
After correcting for small but geographically con- 
sistent interannual differences in summer hypolim- 
netic temperatures related to spring turnover, and 
weather-dependent differences in mixed layer 
depth, there has been no significant change in 
thermal stratification in these Maine lakes over 
approximately 43 years. On the basis of specific 
historical contrasts in the late summer metalimne- 
tic, hypolimnetic, and bathylimnetic oxygen con- 
centrations there has been no significant change in 
lake trophic state or transparency. (Author’s ab- 
stract) 

W91-01530 


INDUCTION OF HEPATIC MIXED-FUNC- 
TION OXIDASE OF THE MULLET, MUGIL 
SO-IUY BY CRUDE OIL (IN CHINESE). 
—" Sinica, Qingdao (China). Inst. of Ocean- 
olo 

F. il and F. Y. Liu. 

Oceanologia et Limnologia Sinica (Hai Yang Yu 
Hu Chao) HYHCAG, Vol. 21, No. 2, p 192-195, 
March 1990. 1 tab, 8 ref. English summary. 


Descriptors: *Bioindicators, *Enzymes, *Fish 
physiology, *Oil pollution, *Water pollution ef- 
fects, China, Fauna, Huiquan Bay, Mullet, Qing- 
dao. 


Induction of hepatic aryl hydrocarbon hydroxylate 

, an enzyme, by crude oil in the liver of 
Magil so-iuy was used as a bioindicator. Magil so- 
iuy is a shore-dwelling fish which is found in 
Huiquan Bay, Qingdao. The fish used in the study 
were captured in 1986. After 3 to 5 day’s exposure 
in sea water with an oil concentration of 0.13-0.16 
mg/L, enzyme activity increased by six to eight- 
fold in comparison with uninduced controls. After 
seven-days exposure or longer, the specific activity 
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of the enzyme reached maximum levels without 
obvious change. Magil so-iuy is a mullet with 
limited home range. It is, therefore, possible to use 
this organism to monitor for petroleum pollution 
by testing for hepatic AHH activity. (Author’s 
abstract) 

W91-01573 


AUTOTROPHIC AND HETEROTROPHIC ATP 
POOLS IN MICROBIAL COMMUNITIES: 
SUGGESTIONS FOR SEPARATION AND FOR 
BACTERIAL GROWTH RATE EVALUATION. 
Parma Univ. (Italy). Ist. di Ecologia. 

For primary bibliographic entry see Field 5A. 
W91-01595 


SUBSTRATE-ECTOENZYME INTERACTION: 
SIGNIFICANCE OF BETA-GLUCOSIDASE AC- 
TIVITY FOR GLUCOSE METABOLISM BY 
AQUATIC BACTERIA, 

Warsaw Univ. (Poland). Dept. of Environmental 
Microbiology. 

For primary bibliographic entry see Field 2H. 
W91-01597 


TRIBUTYLTIN AND INVERTEBRATES OF A 
SEAGRASS ECOSYSTEM: EXPOSURE AND 
RESPONSE OF DIFFERENT SPECIES. 

Cornell Univ., Ithaca, NY. Ecosystems Research 
Center. 

J. R. Kelly, D. T. Rudnick, R. D. Morton, L. A. 
Buttel, and S. N. Levine. 

Marine Environmental Research MERSDW, Vol. 
29, No. 4, p 245-276, 1990. 8 fig, 5 tab, 38 ref, 
append. EPA Cooperative Agreement Nos. 
CR812685, CR812685-02, and CR812685-03. 


Descriptors: *Antifoulants, *Bioaccumulation, 
*Marine environment, *Sea grasses, *Tributyltin, 
*Water pollution effects, Bioindicators, Carbon ra- 
dioisotopes, Ecosystems, Invertebrates, Marine 
animals, Marine plants, Microenvironment, Radio- 
active tracers. 


In shallow coastal waters certain dissolved or sus- 
pended particulate chemicals may become concen- 
trated in seagrass beds. Tributyltin, released to 
marine waters from certain antifouling paints, has 
come under recent regulation because of high tox- 
icity and growing use. (C14)-labeled tributyltin 
chloride (TBT-Cl) was delivered to the water 
column of seagrass (Thalassia testudinum) micro- 
cosms held in the laboratory under flow-through 
conditions. Benthic macroinvertebrate abundances 
across a three treatment logarithmic dose gradient 
were compared to untreated control microcosms. 
Within 3 to 6 weeks, statistically significant mortal- 
ity appeared in the high treatment (22.2 microg/ 
L). Sensitive species included surface deposit feed- 
ers of several phyla, as well as a suspension feeding 
mollusk. Results suggested that effects can arise 
because TBT is rapidly accumulated in surface 
sediments, as well as in Thalassia tissues. Concen- 
tration of tracer in plant tissues, animals, and sedi- 
ments suggested that measurement of TBT (and 
total butyltin) in these components of seagrass beds 
would provide a better indicator of exposure re- 
gimes than occasional measurements in the water. 
A propensity for accumulation, along with a bio- 
logical vulnerability, suggests a sentinel role for 
seagrass ecosystems in some shallow coastal areas. 
Experimental findings demonstrated concern for 
some key invertebrates within beds proximal to 
TBT sources, and ecological risks could radiate 
through webs dependent on these vegetated shal- 
lows. (Author’s abstract) 

W91-01625 


ENVIRONMENTAL FACTORS AFFECTING 
BENTHIC INFAUNAL COMMUNITIES OF 
THE WESTERN ARABIAN GULF. 

University of Petroleum and Minerals, Dhahran 
(Saudi Arabia). Research Inst. 

For primary bibliographic entry see Field 2L. 
W91-01626 


INTEGRATION OF LONG-TERM FISH KILL 
DATA WITH AMBIENT WATER QUALITY 


Effects Of Pollution—Group 5C 


MONITORING DATA AND APPLICATION TO 
WATER QUALITY MANAGEMENT. 

Post, Buckley, Schuh and Jernigan, Inc., Colum- 
bia, SC 

A. H. Trim. 

Environmental Management EMNGDC, Vol. 14, 
No. 3, p 389-396, March/April 1990. 3 fig, 3 tab, 13 
ref. 


Descriptors: *Coastal zone management, *Estua- 
rine fisheries, *Fishkill, *Monitoring, *Pesticides, 
*Statistical analysis, *Water pollution effects, 
*Water quality management, Coastal waters, Data 
interpretation, Water pollution sources. 


Almost half (354) of all fish kills (805) in South 
Carolina, between 1978 and 1988 occurred in the 
coastal zone. These kills were analyzed for causa- 
tive, spatial, and temporal associations as a distinct 
data set and integrated with ambient water quality 
monitoring data. Estuarine kills as a result of natu- 
ral causes accounted for 42.8% followed by man- 
induced (35.1%) and undetermined causes (22.1%). 
Although general pesticide usage was responsible 
for 53.9% of man-induced kills, weed control ac- 
tivities around resorts and municipal areas account- 
ed for slightly more kills (20.9%) than did agricul- 
tural (19.8%) or vector control (13.2%) uses. A 
dramatic decline in agricultural-related kills has 
been observed since 1986 when the integrated pest 
management approach was adopted by many farm- 
ers. When taken with the few kills (12.0%) result- 
ing from wastewaters, this suggests that these two 
land-use activities have been successfully managed 
via existing programs (IPM and NPDES, respec- 
tively) to minimize their contributions to estuarine 
fish kills. Ambient trend monitoring data demon- 
strated no coastal-wide dispersion of pesticide pol- 
lution. These data confirmed the nature of fish kills 
to be site-specific, near-field events most closely 
associated with the contiguous land-use practices 
and intensities. Typically, fish kill data are consid- 
ered as event-specific data related to that event 
only. This analysis has shown, however, that a 
long-term data set, when integrated with ambient 
water quality data, can assist in regulatory and 
resource management decisions for both short- 
term and long-term planning and protection appli- 
cations. (Author’s abstract) 

W91-01635 


LACK OF EFFECT OF DRINKING WATER 
BARIUM ON CARDIOVASCULAR RISK FAC- 
TORS. 

Cincinnati Univ., OH. Coll. of Medicine. 

For primary bibliographic entry see Field 5F. 
W91-01666 


INDUCTION OF ALKOXYRESORUFIN ME- 
TABOLISM: A POTENTIAL INDICATOR OF 
ENVIRONMENTAL CONTAMINATION. 
Barcelona Univ. (Spain). Dept. of Microbiology. 
R. A. Lubet, F. P. Guengerich, and R. W. Nims. 
Archives of Environmental Contamination and 
Toxicology AECTCV, Vol. 19, No. 2, p 157-163, 
March/April 1990. 4 fig, 1 tab, 28 ref. 


Descriptors: *Alkoxyresorufin, *Bioassay, *Bioin- 
dicators, *Water pollution effects, Biochemistry, 
Chlorinated hydrocarbons, DDT, Dioxins, Moni- 
toring, Organic compounds, Pesticides, Polycyclic 
aromatic hydrocarbons, Rats. 


Methods of biochemical monitoring of individual 
animals for exposure to environmental contami- 
nants are of great potential use. The hepatic metab- 
olism of various alkoxyresorufins, which are highly 
specific substrates for certain forms of 
cytochrome(s) P450, is highly induced by a variety 
of environmental contaminants. Thus, the o-deal- 
kylation of pentoxy-, or benzyloxyresorufin was 
induced greater than 20-fold in the rat by alpha- 
hexachlorocyclohexane, 2,4,5,2’,4’,5’-hexabromobi- 
phenyl, DDT and Aroclor-1254, while the metabo- 
lism of ethoxyresorufin was highly induced by 5,6- 
benzoflavone, 3,4,5,3’,4’,5’-hexabromobiphenyl and 
Aroclor-1254. Additionally, rats exposed to diets 
containing as little as 12 ppm DDT displayed >5 
fold increase in the rate of hepatic o-dealkylation 
of benzyloxyresorufin. Induction of the hepatic 
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metabolism of these resorufin ethers in 9000 xg 
supernatant fractions taken from rats exposed to 
potential environmental contaminants may consti- 
tute a valuable diagnostic indicator of the presence 
of a variety of pollutants, including polycyclic 
aromatic hydrocarbons, organochlorine pesticides, 
polyhalogenated biphenyls and 2,3,7,8-tetrachloro- 
dibenzo-p-dioxin. These results suggest the poten- 
tial applicability of these substrates in detecting 
chemical contamination in the environment. (Au- 
thor’s abstract) 

W91-01685 


EFFECTS OF TRIBUTYLTIN ON SURVIVAL, 
GROWTH, MORPHOMETRY, AND RNA-DNA 
RATIO OF LARVAL’ STRIPED BASS, 
MORONE SAXATILIS. 

Maryland Univ., Solomons. Chesapeake Biological 
Lab. 

A. E. Pinkney, L. L. Matteson, and D. A. Wright. 
Archives of Environmental Contamination and 
Toxicology AECTCV, Vol. 19, No. 2, p 235-240, 
March/April 1990. 2 fig, 5 tab, 28 ref. 


Descriptors: ‘*Antifoulants, *Bass, *Pesticides, 
*Toxicity, *Tributyltin, *Water pollution effects, 
Bioassay, Biological studies, Ecotoxicology, 
Larvae, Mortality, Nucleic acids. 


Three experiments were conducted on the effects 
of tributyltin (TBT). In the first experiment, thir- 
teen day old larvae were exposed to 0, 0.067, 0.766, 
or 2.284 micrograms TBT/L for six days. All 
larvae exposed to 2.24 micrograms/L died by day 
5; exposure to 0.766 micrograms/L significantly 
reduced survival relative to controls (59.8% vs. 
81.8%). Significant, concentration dependent de- 
creases in body depth occurred in larvae exposed 
to 0.067 and 0.766 micrograms/L. In experiment 2, 
all 16 day old larvae exposed to 1.489 micrograms/ 
L died by day 6. Survival, weight, and morphome- 
try parameters were not significantly different in 
larvae exposed to 0, 0.052, or 0.444 micrograms/L 
for 7 days. Notochord length and dry weight de- 
creased significantly in larvae exposed to 0.514 
micrograms/L. Weight and morphometry param- 
eters were more sensitive indicators of sublethal 
stress than RNA-DNA ratio. Maximum TBT con- 
centrations reported in Chesapeake Bay marinas 
are likely to cause increased larval mortality. 
Longer term studies are needed to assess effects at 
<0.050 micrograms/L, which may be more repre- 
sentative of habitat conditions. (Author’s abstract) 
W91-01687 


EFFECTS OF ACID-MINE DRAINAGE ON 
THE CHEMICAL AND BIOLOGICAL CHAR- 
ACTER OF AN ALKALINE HEADWATER 
STREAM. 


Thomas Hunt Morgan School of Biological Sci- 
ences, Lexington, KY. 

T. M. Short, J. A. Black, and W. J. Birge. 
Archives of Environmental Contamination and 
Toxicology AECTCV, Vol. 19, No. 2, p 241-248, 
March/April 1990. 3 fig, 3 tab, 46 ref. Kentucky 
Natural Resources Memorandum of Agreement 
No. 5429. 


Descriptors: *Acid mine drainage, *Benthic fauna, 
*Heavy metals, *Water pollution effects, Alumi- 
num, Biological studies, Chemical analysis, Chubs, 
Copper, Fish, Headwaters, Hydrogen ion concen- 
tration, Iron, Kentucky, Manganese, Midges, Zinc. 


Distribution of metals in water and sediments, as 
the well as spatial alteration in benthic macroinver- 
tebrate and fish assemblages, was assessed in an 
alkaline headwater stream in eastern Kentucky re- 
ceiving runoff from an abandoned surface mine. 
Concentrations of aluminum, copper, iron, manga- 
nese, and zinc generally increased 2 to 3 orders of 
magnitude in the receiving water immediately 
below where the mine runoff entered the creek. 
Metals in the water column were transported 
downstream largely in association with suspended 
particulates, and declined in concentration progres- 
sively in a linear fashion commensurate to distance 
below the mine drainage outfall. In contrast, metal 
enrichment of sediments occurred spatially in a 
non-incremental pattern and varied among loca- 
tions in conjunction with site specific changes in 


concentration levels of sediment organic matter. 
Benthic macroinvertebrate and fish fauna were 
eliminated for a distance of 0.3 km below the 
outfall, presumably owing to the presence of high 
levels of dissolved metals and low pH. Recovery 
of stream benthos occurred 1.0-2.0 km further 
downstream and was characterized by numerical 
dominance of collector-gatherer trophic groups 
consisting primarily of mid der larvae (Chironomi- 
dae: Orthocladiini). Fish in downstream 
reaches consisted Gaheaiihy “of creek chubs (Se- 
motilus atromaculatus) and stoneroller minnows 
(Campostoma anomalum). Metal levels in water 
and sediments remained elevated in regions of bio- 
logical recovery and, as a consequence, down- 
stream communities were comprised predominant- 
ly of metal tolerant taxa. (Author’s abstract) 
W91-01688 


USE OF THE MUSSEL WATCH AND MOLEC- 
ULAR MARKER CONCEPTS IN STUDIES OF 
HYDROCARBONS IN A TROPICAL BAY 
(TODOS OS SANTOS, BAHIA, BRAZIL). 

Centro de Investigacion y Desarrollo, Barcelona 
(Spain). Dept. of Environmental Chemistry. 

For primary bibliographic entry see Field 5A. 
W91-01690 


EFFECTS OF PESTICIDES ON SOME BIO- 
CHEMICAL PARAMETERS OF CARP (CY- 
PRINUS CARPIO L). 

Jozsef Attila Univ., Szeged (Hungary). Dept. of 
Biochemistry. 

B. Asztalos, J. Nemcsok, I. Benedeczky, R. 
Gabriel, and A. Szabo. 

Archives of Environmental Contamination and 
Toxicology AECTCV, Vol. 19, No. 2, p 275-282, 
March/April 1990. 12 fig, 1 tab, 34 ref. 


Descriptors: *Biochemistry, *Carp, *Pesticides, 

uae pollution pmol Biological _ studies, 
r sulfate, Enzymes, Fish physiology, Liver, 
thidathion, Paraquat, Tissue analysis. 


Treatments with copper sulfate (CuSO4), paraquat 
(PQ) and methidathion (MD) caused tissue damage 
and stress effects in carp. These effects were indi- 
cated by increased lactate dehydrogenase (LDH), 
glutamic oxaloacetic transaminase (GOT), and glu- 
tamate dehydrogenase (GIDH) enzyme activities 
and elevated blood sugar levels. Copper sulfate, 
administered together with PQ and MD, was syn- 
ergistic in terms of tissue damage and stress effects. 
Isoenzyme patterns showed organ-specific tissue 
damage, and the administered chemical and isoen- 
zymes indicating liver damage were detectable in 
the blood. The combination of CuSO4 and MD 
caused local cell necrosis, which was observable in 
the liver tissue by light microscopy. Electron mi- 
croscopic studies revealed the presence of dam- 
aged a cells with electron transparent 
cytoplasms, myelin figures, and altered mitochon- 
dria ER and Golgi. (Author’s abstract) 

W91-01691 


CO2 CLIMATE SENSITIVITY AND SNOW- 
SEA-ICE ALBEDO PARAMETERIZATION IN 
AN ATMOSPHERIC GCM COUPLED TO A 
MIXED-LAYER OCEAN MODEL. 

National Center for Atmospheric Research, Boul- 
der, CO. 

G. A. Meehl, and W. M. Washin; a. 

Climatic Change CLCHDX, Vol. 16, No. 3, p 283- 
306, June 1990. 11 fig, 23 ref. 


Descriptors: *Albedo, *Carbon dioxide, *Climatol- 
ogy, *Data interpretation, *Global warming, 
*Model studies, Air temperature, Computer 
models, Ice, Oceans, Snow, Temporal variation. 


A model (altered from a revised 1984 version) is 
run to equilibrium for 1 X CO2 and 2 X CO2 
experiments. The 1 X CO2 (control) simulation 
produces a global mean climate (GCM) that is 
about 1 degree warmer than the original version, 
and sea ice extent is reduced. The model with the 
altered parameterization displays heightened sensi- 
tivity in the global means, but the geographical 
patterns of climate change due to increased CO2 
are quantitatively similar. The magnitude of the 
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climate change is affected not only in areas directly 
influenced by snow and ice changes, but also in 
other regions of the globe, including the tropics 
where sea surface temperature, evaporation and 
precipitation over the oceans is greater. With the 
less sensitive formulation, the global mean surface 
air temperature increase is 3.5 C and the increase 
of global mean precipitation is 7.12%. The revised 
formulation produces a globally averaged surface 
air temperature increase of 4.04 C and a precipita- 
tion increase of 7.25%, as well as greater warming 
of the upper tropical troposphere. Sensitivity of 
surface hydrology is qualitatively similar between 
the two cases with the larger magnitude changes in 
the revised snow and ice-albedo scheme experi- 
ment. Variability of surface air temperature in the 
model is comparable to observations in most areas 
except in high latitudes during winter. In those 
regions, temporal variation of the sea-ice margin 
and fluctuations of snow cover dependent on the 
snow ice-albedo formulation contribute to larger 
than observed temperature variability. This study 
highlights an uncertainty associated with results 
from current climate GCMs that use highly para- 
meterized snow-sea-ice albedo schemes with 
simple mixed layer ocean models. (Author’s ab- 
stract) 

W91-01694 


RELATIONSHIP BETWEEN WATER QUAL- 
ITY AND CADDISFLY ASSEMBLAGE STRUC- 
TURE IN FAST-RUNNING RIVERS. THE 
RIVER CADAGUA BASIN. 

Universidad del Pais Vasco, Bilbao (Spain). Lab. 
de Ecologia. 

For primary bibliographic entry see Field 5A. 
W91-01697 


OBSERVATIONS ON OVERWINTERING JU- 
VENILE CHINOOK SALMON (ONCORHYN- 
) EXPOSED 


UPPER FRASER RIVER, BRITISH COLUM- 
BIA, 

Department of Fisheries and Oceans, Vancouver 
(British Columbia). West Vancouver Lab. 

For primary bibliographic entry see Field SB. 
W91-01724 


COMPARATIVE TOXICITY OF SOLVENT 
YELLOW 33 (2-(2’-QUINOLINYL)-1,3-INDAN- 
DIONE) AND SOLVENT GREEN 3 es 


ANISMS. 
Johns Hopkins Univ., Shady Side, MD. Environ- 
mental Sciences Group. 
D. T. Burton, D. J. Fisher, and R. L. Paulson. 
Chemosphere CMSHAF, Vol. 19, No. 12, p 1959- 
1970, 1989. 2 fig, 4 tab, 15 ref. U.S. Army Biomedi- 
cal Research and Development Laboratory, Fort 
Detrick, Maryland Contract 85MMS5505. 


Descriptors: *Aquatic life, *Bioassay, *Dyes, 
*Toxicity, *Water pollution effects, Algae, Amphi- 
pods, Aquatic insects, Comparison studies, Crusta- 
ceans, Fish, Invertebrates, Midges, Solvent green 
3, Solvent yellow 33, Waterfleas. 


The toxicity of Solvent Yellow 33 and Solvent 
Green 3 mixtures used as components of smoke 
munitions by the military was studied. The acute 
toxicity of the dyes to an array of nine freshwater 
aquatic organisms from various trophic levels was 
determined. Fish exposed to the two dyes for 96 h 
included the fathead minnow (Pimephales prome- 
las), bluegill (Lepomis macrochirus), channel cat- 
fish (Ictalurus punctatus) and rainbow trout (Salmo 
gairdneri). Invertebrates, which were exposed for 
48 h, included the water flea (Daphnia magna), 
amphipod (Gammarus pseudolimnaeus), midge 
larva (Paratanytarsus parthenogeneticus) and the 
mayfly larva (Hexagenia bilinata). Growth of the 
green alga Selenastrum capricornutum was also 
determined for both dyes. Solvent Yellow 33 and a 
Solvent Green 3 mixture (30:70 mixture of Solvent 
Yellow 33 and Solvent Green 3) were not acutely 
toxic to seven of nine freshwater species when 
tested at the solubility limits of the dyes in fresh- 
water. A solubility limit solution of the Solvent 





Green 3 mixture killed 50% of the rainbow trout 
tested for 96 hr but was nontoxic when diluted by 
50%. Both dyes caused a reduction in green algal 
growth at solubility limits. The Solvent Green 3 
mixture was the most detrimental causing a 98- 
99% reduction in growth after 5 days of exposure. 
(Agostine-PTT) 

W91-01730 


EVALUATION OF THE POTENTIAL FOR 
TOXICS EXPOSURE IN THE GREAT LAKES 
REGION USING STORET DATA. 

George Mason Univ., Fairfax, VA. Dept. of Biol- 


ogy. 
For primary bibliographic entry see Field 5B. 
W91-01732 


POPULATION EXPOSURE TO CHLORO- 
PHENOLS, DIBENZO-P-DIOXINS AND DI- 
BENZOFURANS AFTER A PROLONGED 
GROUND WATER POLLUTION BY CHLORO- 
PHENOLS. 

National Public Health Inst., Kuopio (Finland). 
Dept. of Environmental Hygiene and Toxicology. 
For primary bibliographic entry see Field 5B. 
W91-01734 


STREAMWATER ACIDIFICATION IN RELA- 
TION TO ACID PRECIPITATIONS--VEGETA- 
TION AND BEDROCK INFLUENCES, CONSE- 
QUENCES FOR TROUT POPULATIONS: THE 
VOSGES MASSIF CASE STUDY (ACIDIFICA- 
TION DES EAUX DE SURFACE SOUS L’IN- 
FLUENCE DES PRECIPITATIONS ACIDES : 
ROLE DE LA VEGETATION ET DU SUBSTRA- 
TUM, CONSEQUENCES POUR LES POPULA- 
TIONS DE TRUITES. LE CAS DES RUIS- 
SEAUX DES VOSGES). 
Centre National de la Recherche Scientifique, 
Strasbourg (France). Centre de Sedimentologie et 
de Geochimie de la Surface. 
— J.-C. Massabuau, J.-L. Probst, and B. 
ritz. 
Comptes Rendus de l’Academie des Sciences 
(Serie 2) CRASEV, Vol. 311, No. 3, p 405-411, 
August 1990. 3 fig, 1 tab, 13 ref. English summary. 


Descriptors: *Acid rain, *Acid rain effects, *Acid 
streams, *Mountain streams, *Trout, *Vegetation 
effects, *Vosges (mountains), Aluminum, Bedrock, 
Buffer capacity, Drinking water, France, Soil 
types. 


The acidification state of 39 streams in the Vosges 
massif was studied. Streamwaters were sampled 
twice under two contrasting hydrological condi- 
tions: autumn low water (period 1) and spring 
snow-melting (period 2). The streams were sepa- 
rated into five groups according to their chemical 
composition (using both cations and anions). It is 
noted that of the 39 streams sampled, 11 are really 
acid and 21 lose all buffering capacity during 
snow-melting and are very sensitive to the influ- 
ence of acid atmospheric input. The 11 acid 
streams are located on the western side of the 
Vosges. A clear relationship has been indicated 
between the lack of trout and the stream acidifica- 
tion. The presence of trout appears to be limited by 
a pH value lower than 5.6 and by Al concentration 
higher than 180-200 ppb/L. The maximum Al con- 
centration reaches 475 ppb/L during low water 
flow and 800 ppb/L during snow-melt. These 
values are distinctly higher than EEC tolerance 
limits for drinking water. The impact of acid at- 
mospheric inputs on soils which are already acid 
and poor in exchangeable bases (podzolic series), 
and on sensitive bedrocks, has certainly led to 
stream acidification and hence to trout disappear- 
ance. (Agostine-PTT) 

W91-01738 


EFFECT OF SUBMERSED AQUATIC VEGETA- 
TION ON PHYTOPLANKTON AND WATER 
QUALITY IN THE TIDAL FRESHWATER PO- 
TOMAC RIVER. 


George Mason Univ., Fairfax, VA. Dept. of Biol- 


ogy. 
For primary bibliographic entry see Field 2H. 
W91-01743 


WATER QUALITY MANAGEMENT AND PROTECTION—Field 5 


INTERACTIONS BETWEEN BACILLUS 
THURINGIENSIS SUBSP. ISRAELENSIS AND 
FATHEAD MINNOWS, PIMEPHALES PRO- 
MELAS UE, UNDER LABORATO- 
RY CONDITIONS, 


Environmental Research Lab.-Duluth, MN. 
For primary bibliographic entry see Field 5B. 
W91-01759 


ISOLATION AND CHARACTERIZATION OF 
HEPATOTOXIC MICROCYSTIN HOMOLOGS 
FROM THE FILAMENTOUS FRESHWATER 
CYANOBACTERIUM NOSTOC SP. STRAIN 
152. 

Helsinki Univ. (Finland). Dept. of Microbiology. 
For primary bibliographic entry see Field 2H. 
W91-01761 


EFFECTS OF LIGHT, TEMPERATURE, NI- 
TRATE, ORTHOPHOSPHATE, AND BACTE- 
RIA ON GROWTH OF AND HEPATOTOXIN 
PRODUCTION BY OSCILLATORIA AGARD- 


HII STRAINS. 

Helsinki Univ. (Finland). Dept. of Microbiology. 
For primary bibliographic entry see Field 5B. 
W91-01762 


FATE OF MACROZOOBENTHOS IN HYPER- 
TROPHIC LAKES: IN SITU REARING EX- 
PERIMENTS WITH THE LARVAE OF TOKUN- 
a AKAMUSI (CHIRONOMI- 
National Inst. for Environmental Studies, Ibaraki 
(Japan). Environmental Biology Div. 

Takamura, and T. Iwakuma. 

Archiv fuer Hydrobiologie AHYBA4, Vol. 119, 
No. 1, p 65-78, July 1990. 6 fig, 1 tab, 31 ref. 


Descriptors: *Eutrophic lakes, *Eutrophication, 
*Ja *Midges, *Sedimentation rates, *Water 
pollution effects, Anaerobic conditions, Benthos, 
Biomass, Lake sediments, Larvae. 


Larval chironomid, Tokunagayusrika akamusi, 
were reared in submerged glass bottles in Lakes 
Teganuma and Kasumigaura, central Japan. The 
larvae neither grew nor survived in very hyper- 
trophic Lake Teganuma, though they grew and 
survived well in the less hypertrophic Lake Kasu- 
migaura. Anaerobic conditions of the sediment in 
the rearing bottles of Lake Teganuma, which were 
induced by high sedimentation rates of newly de- 
posited matter, were responsible for the complete 
mortality of the larvae. Anaerobic conditions were 
also observed in the sediment surface of Lake 
Taganuma. It was suggested that even in shallow 
lakes fully circulated by wind, hypertrophic condi- 
tions accompanied by massive primary production 
may depress macrozoobenthos biomass through 
anaerobic conditions in the lake-bottom sediments. 
(Author’s abstract) 

W91-01769 


IMPROVED DETECTION 

WATER STRESSED COLIFORM BACTERIA 
ON MEDIA CONTAINING CATALASE AND 
SODIUM PYRUVATE. 

West Virginia Univ., Morgantown. Div. of Plant 
and Soil Sciences. 

For primary bibliographic entry see Field 5A. 
W91-01770 


RESPONSE OF ATTACHED BACTERIA TO 
ZINC IN ARTIFICIAL STREAMS. 
Indiana Univ.-Purdue Univ. at Fort Wayne. Dept. 
of Biological Sciences. 

. Dean-Ross. 
Canadian Journal of Microbiology CJMIAZ, Vol. 
a No. 8, p 561-566, August 1990. 5 fig, 2 tab, 23 
ref. 


Descriptors: *Aquatic bacteria, *Path of pollut- 
ants, *Species diversity, *Water pollution effects, 
*Zinc, Heavy metals, Resistance, Streams, Toler- 
ance, Toxicity. 


To study the response of natural communities of 
attached bacteria to Zn, artificial streams were 


Effects Of Pollution—Group 5C 


dosed with Zn at levels of 0, 0.01, 0.1, 0.5, 1.0, and 
10.0 mg/L in duplicate treatment groups. Changes 
in total biomass, chlorophyll a content, total bacte- 
rial numbers, and heterotrophic activity were 
measured over a 5-week exposure period. The 
adaptation of the culturable bacterial community 
to Zn was assessed by comparing viable counts on 
unsupplemented medium with counts on media 
supplemented with several concentrations of Zn. 
The structure of that portion of the bacterial com- 
munity capable of growth on nutrient agar was 
assessed by characterizing randomly selected colo- 
nies with respect to 20 nutritional capabilities and 
grouping the strains by numerical taxonomy. 
Streams receiving 0.5, 1.0, and 10.0 mg Zn/L were 
significantly inhibited with respect to all variables 
studied when compared with streams receiving 0, 
0.01, or 0.1 mg Zn/L. Bacteria developed toler- 
ance to the exposure concentration of Zn but were 
resistant to higher Zn concentrations. Increasing 
concentrations of Zn produced alterations in the 
structure of the culturable bacterial community, 
resulting in differing assemblages of bacterial 
groups and a decrease in diversity as measured by 
the Shannon-Wiener index and rarefaction. These 
results suggest that streams receiving 0.5 mg Zn/L 
or more may be adversely impacted. (Author’s 
abstract) 

W91-01772 


INFLUENCE OF PH ON THE ACCUMULA- 
TION OF TRI-N-BUTYLTIN CHLORIDE AND 
TRIPHENYLTIN CHLORIDE IN CARP. 

Shiga Prefectural Inst. of Public Health and Envi- 
ronmental Science, Otsu (Japan). 

For primary bibliographic entry see Field 5B. 
W91-01774 


EFFECTS OF INGESTED CRUDE OIL ON 
THYROID HORMONES AND ON THE MIXED 
FUNCTION OXIDASE SYSTEM IN DUCKS. 
Trondheim Univ. (Norway). Dept. Zoology. 
B. M. Jenssen, M. Ekker, and K. Zahlse: 
Comparative Biochemistry and an (Cc) 
po Vol. 95, No. 2, p 213-216, 1990. 3 tab, 
37 ref. 


Descriptors: *Ducks, *Hormones, *Oil pollution, 
*Thyroid, *Toxicology, *Water pollution effects, 
Ecological effects, Enzymes, Metabolism, Oil 


Ingestion of Statfjord A crude oil from the North 
Sea has no apparent effect on the metabolic rate of 
ducks according to previous studies. This may be 
because this particular oil does not affect plasma 
concentrations of thyroid hormones and enzyme 
activities in the mixed function oxidase (MFO) 
system of ducks. To test this hypothesis, plasma 
concentrations of thyroid hormones (thyroxine and 
triiodothyronine), and levels of hepatic cytoch- 
rome P-450 and enzyme activities (NADPH cy- 
tochrome C reductase and GSH-S-transferase) in 
the MFO system were measured in domestic ducks 
(Anas platyrhynchos) which had ingested this 
crude oil. Daily oral dosing of 5 ml crude oil/ 
kilogram body weight for 6 consecutive days re- 
sulted in a 53% increase in plasma triiodothyronine 
concentration and a 56% increase in the hepatic 
cytochrome P-450 level. The c — in these pa- 
rameters were apparently not sufficient to cause 
any rise in metabolic heat production. This appar- 
ent contradiction is probably because activation of 
the MFO-system is energetically inexpensive. Also, 
possible metabolic effects caused by increased 
plasma-triiodothyronine concentration and activa- 
tion of the MFO-system may have been masked by 
an inhibitory effect of the crude oil on mitochon- 
drial electron transport and coupled phosphoryla- 
tion. (Author’s abstract) 

W91-01775 


EFFECT OF HEAVY METALS ON THE SERO- 
TONIN AND DOPAMINE SYSTEMS IN THE 
CENTRAL NERVOUS SYSTEM OF THE 
FRESHWATER MUSSEL (ANODONTA 
CYGNEA L). 

Balatoni Limnologiai Kutato Intezete, Tihany 
(Hungary). 

For primary bibliographic entry see Field 5B. 
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W91-01776 


EFFECTS OF WATER-BORNE CADMIUM ON 
PLASMA CORTISOL AND GLUCOSE IN THE 
CICHLID FISH OREOCHROMIS MOSSAMBI- 
cus. 

Dar es Salaam Univ. (Tanzania). Dept. of Zoology 
and Marine Biology. 

H. B. Pratap, and S. E. Wendelaar Bonga. 
Comparative Biochemistry and Physiology (C) 
CBPCEE, Vol. 95, No. 2, p 313-317, 1990. 48 ref. 


Descriptors: *Cadmium, ‘*Cichlid, *Glucose, 
*Stress analysis, *Tilapia, a *Water 
ag effects, Adaptation, Ecological effects, 
ish, Heavy metals, Toxicity. 


Freshwater cichlids Oreochromis mossambicus (ti- 
lapia) were exposed to 10 micrograms Cd/L in 
ambient water for 2, 4, 14, and 35 days. Plasma 
cortisol and glucose levels were determined to 
evaluate if cadmium induced a typical stress re- 
sponse in these fish. Exposure to cadmium for 2, 4, 
and 14 days elicited a significant elevation of 
plasma cortisol levels. A significant hyperglycemia 
occurred on days 2 and 4 in cadmium-exposed fish. 
During long-term exposure to cadmium (35 days), 
the plasma cortisol and glucose levels returned to 
control values. This recovery after 35 days indi- 
cates the ability of tilapia to adapt to low cadmium 
concentrations in the ambient water. (Author’s ab- 
stract) 

W91-01777 


MORPHOLOGICAL DEFORMITIES IN 
CHIRONOMIDAE(DIPTERA) LARVAE FROM 
THE LAC ST. LOUIS AND LAPRAIRIE 
BASINS OF THE ST. LAWRENCE RIVER. 
National Hydrology Research Inst., Saskatoon 
(Saskatchewan). 

W. F. Warwick. 

Journal of Great Lakes Research JGLRDE, Vol. 
16, No. 2, p 185-208, 1990. 9 tab, 8 fig, 42 ref. 


Descriptors: *Aquatic insects, *Heavy metals, 
*Midges, *Polychlorinated biphenyls, *St Law- 
rence River, *Toxic wastes, *Water pollution ef- 
fects, Benthos, Ecological effects, Larvae, Species 
diversity, Wastewater pollution, Water pollution 
sources. 


Morphological deformities in chironomid commu- 
nities were compared with indices of chemical 
contamination in the Lac St. Louis and Laprairie 
Basins of the St. Lawrence River. The most se- 
verely deformed larvae in Lac St. Louis were 
found in close proximity to the industrial complex 
around Beauharnois, Quebec, an area known to be 
seriously contaminated by polychlorinated biphen- 
yls and heavy metals. Further away, and particu- 
larly in areas shielded from the main flow of the St. 
Lawrence by the Iles de la Paix complex, the 
frequency and severity of deformities decreased. 
Interpretation of contaminant responses was less 
easily accomplished in the Laprairie basin where 
the introduction of untreated domestic sewage im- 
posed extremely severe environmental conditions 
for benthos. Comparison of contemporary and sub- 
fossil community diversities indicated that exten- 
sive changes have taken place in the structure of 
these communities in recent times. The presence of 
deformities in contemporary chironomid communi- 
ties suggests that these changes have been brought 
about by chemical contaminants. (Author’s ab- 


stract) 
W91-01790 


EFFECTS OF VARIOUS BIOPHYSICOCHEMI- 
CAL CONDITIONS ON TOXIGENICITY OF 
VIBRIO CHOLERAE 01 DURING SURVIVAL 
WITH A GREEN ALGA, RHIZOCLONIUM 
FONTANUM, a AN ARTIFICIAL AQUATIC 
ENVIRONMENT. 

London School of Hygiene and Tropical Medicine 
(England). Dept. of Tropical Hygiene. 


For primary bibliographic entry see Field 2H. 
W91-01801 


EFFECTS OF ACIDIFICATION ON LEAF DE- 
COMPOSITION IN STREAMS. 


Oak Ridge National Lab., TN. Environmental Sci- 
ences Div. 

P. J. Mulholland, A. V. Palumbo, J. W. Elwood, 
and A. D. Rosemond. 

Journal of the North American Benthological So- 
ciety JNASEC, Vol. 6, No. 3, p 147-158, Septem- 
ber 1987. 5 fig, 3 tab, 35 ref. Electric Power 
Research Institute Contract No. RP2326-1 and 
U.S. DOE Contract No. DE-AC05-840R21400. 


Descriptors: *Acid rain effects, *Acid streams, 
* Acidification, *Aluminum, *Decomposing organ- 
ic matter, *Decomposition, *Leaves, *Mountain 
streams, *Water pollution effects, Biomass, 
Carbon, Hydrogen ion concentration, Leaf decom- 
position, Microbial degradation, Microorganisms, 
Nitrogen, Phosphorus, Streams, Water chemistry. 


Effects of acidification on leaf decomposition in 
streams were studied in four second-order streams 
in the Great Smokey Mountains National Park. 
The streams ranged in pH from 4.5 to 6.4 at 
baseflow. Mass loss of leaves incubated in mesh 
bags placed in pools in each stream was measured 
periodically over 15 wk beginning in late August. 
Measurements were also made of C, N, P, and Al 
in leaves, microbial biomass (adenosine triphos- 
phate (ATP)) and respiration rate and bacterial 
production (thymidine uptake) associated with 
leaves, and the number and biomass of macroinver- 
tebrates in leaf bags. Rates of leaf mass loss were 
significantly lower in streams with pH less than or 
equal to 5.7 compared with a stream with a pH of 
6.4. Although rate of leaf mass loss among the 
streams varied directly with pH, differences be- 
tween streams with pH values between 4.5 and 5.7 
were not significant. Microbial ATP and respira- 
tion rates and bacterial production rates followed 
the same pattern as leaf mass loss rate, i.e., low for 
more acidic streams and highest in the stream with 
the highest pH. Accumulation of aluminum by the 
leaf-microbe complex was also greatest in the most 
acidic streams. The number and biomass of ma- 
croinvertebrates shredders found in leaf bags was 
lowest at the highest pH site and therefore cannot 
account for the higher rate of lead mass loss found 
at this site. The results suggest that the lower rate 
of leaf decomposition in the more acidic streams is 
due largely to low rates of microbial activity. 
(Author’s abstract) 

W91-01803 


FATE AND EFFECTS OF PULP MILL CHLOR- 
OPHENOLIC  4,5,6-TRICHLOROGUAIACOL 
IN A MODEL BRACKISH WATER ECOSYS- 
TEM. 


Swedish Environmental Research Inst., 
rona. 

For primary bibliographic entry see Field 5B. 
W91-01816 


Karlsk- 


TENTATIVE IDENTIFICATION OF ORGANIC 
COMPOUNDS AT THE WESTSIDE 

WASTEWATER TREATMENT PLANT (HIGH 
POINT, NC) AND IMPLICATIONS FOR 
AQUATIC TOXICITY. 

North Carolina Univ. at Chapel Hill. Dept. of 
Environmental Sciences and Engineering. 

For primary bibliographic entry see Field 5D. 
W91-01826 


INVERTEBRATE COMMUNITIES OF SMALL 
STREAMS IN NORTHEASTERN WYOMING. 
Geological Survey, Cheyenne, WY. Water Re- 
sources Div. 

For primary bibliographic entry see Field 2H. 
W91-01850 


ACIDIFICATION IN NORWAY - LOSS OF 
FISH POPULATIONS AND THE 1000 LAKE 
SURVEY 1986. 

Norsk Inst. for Vannforskning, Oslo. 

B. O. Rosseland, and A. Henriksen. 

Science of the Total Environment STENDL, Vol. 
96, No. 1/2, p 45-56, July 1990. 8 fig, 29 ref. 


Descriptors: *Acid rain effects, *Fish populations, 


*Fishkill, *Lakes, *Norway, *Water pollution ef- 
fects, Acidic water, Aluminum, Chemistry of pre- 
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cipitation, Deposition, Lake restoration, Nitrates, 
Sulfur compounds, Surveys, Water pollution. 


Several regional surveys have demonstrated that 
lakes and watersheds in Norway are affected by 
acid precipitation. In autumn of 1986, the Norwe- 
gian Institute for Water Research (NIVA) con- 
ducted the 1000-Lake Survey on behalf of the 
Norwegian State Pollution Control Authority 
(SFT). The greatest loss of freshwater fish popula- 
tions was found in Telemark, East Agder, West 
Agder, and Rogaland counties. This damage corre- 
lated well with pH and the concentrations of calci- 
um and labile aluminum in the lakes. The number 
of barren lakes in Sorlandet and southern Vestlan- 
det has doubled from 1971 to 1975. The chemical 
changes were characterized by a decrease in calci- 
um and sulfate and an increase in aluminum and 
nitrate. There was little change in pH. The total 
land area affected by acidification damage in- 
creased from 33000 sq km in 1974 to 1979 to 36000 
sq km in 1986. In 1986, over 18000 sq km were 
totally damaged compared with 13000 km in 
1974 to 1979. This reflects an increase of nearly 
40%. The greatest increase was registered in east- 
ern Norway. Data from the 1000-Lake Survey 
indicated that 52% of the lakes in southern 
Norway were endangered. A 30% reduction in 
loadings of sulfur compounds would lead to the 
restoration of 28% of these lakes. A further reduc- 
tion of 50% would ensure viable conditions for fish 
in 49% of the lakes, given a constant nitrate level 
in the lakes. The data provides hope for improving 
the environmental conditions of Norway’s lakes. 
(Author’s abstract) 

W91-01889 


ACID PRECIPITATION: BIOLOGICAL MONI- 
TORING OF STREAMS AND LAKES 

Bergen Univ. (Norway). Zoological Museum. 

For primary bibliographic entry see Field 5A. 
W91-01890 


ALUMINUM MOBILIZATION IN SOIL AND 
STREAM WATERS AT THREE NORWEGIAN 
CATCHMENTS WITH DIFFERENT ACID DEP- 
OSITION AND SITE CHARACTERISTICS. 
Senter for Industriforskning, Oslo (Norway). 

For primary bibliographic entry see Field 5B. 
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EFFECTS OF TRIBUTYLTIN WITHIN A THA- 
LASSIA SEAGRASS ECOSYSTEM. 

Cornell Univ., Ithaca, NY. Ecosystems Research 
Center. 

J. R. Kelly, S. N. Levine, L. A. Buttel, K. A. Carr, 
and D. T. Rudnick. 

Estuaries ESTUDO, Vol. 13, No. 3, p 301-310, 
September 1990. 1 fig, 6 tab, 18 ref. EPA Coopera- 
tive Agreement Nos. CR811649, CR812685, 
CR812685-02, and CR812685-03. 


Descriptors: *Antifoulants, *Sea grasses, *Tribu- 
tyltin, *Water pollution effects, Bioassay, Biologi- 
cal studies, Biomass, Carbon radioisotopes, Chloro- 
phyll, Detritus, Mortality, Tributyltin chloride. 


Flow-through seagrass core microcosms were used 
to examine responses of species and processes to a 
logarithmic gradient of dosing with 14-C labeled 
tributyltin-chloride (TBT-CL). Experiments in- 
volved delivery of TBT-CL to the water column 
of replicate cores of a treatment (n = 16) once per 
week; one-half of the cores were sacrificed after 
three weeks of dosing, the others were dosed for 6 
weeks. Initial water column concentrations for the 
three treatments averaged 0.205, 2.23, and 22.21 
micrograms/L, expressed as TBT+ cation, but 
these concentrations dropped rapidly. Retained 14- 
C tracer, an estimate of total organotin species, 
was distributed to sediments, plants and other bio- 
logical tissues, all of whose tracer concentrations 
increased with time. Measures to indicate re- 
sponses of both autotrophic and heterotrophic or- 
ganisms were made; in general, treatment effects 
were demonstrable statistically only at the highest 
dose level. Accumulation of chlorophyll and bio- 
mass on glass slides was highest when suspended 
for the entire experiment in the water of the high- 





est treatments; this unexpected result was perhaps 
an indirect effect related to reduced grazing activi- 
ty in the microcosms. The highest dose of TBT- 
CL resulted in a virtual population mortality of a 
few macrobenthic species and decreased loss of 
plant material in litter bags, both demonstrated 
within the first 3 weeks of dosing. Reduced litter 
loss was coincident with mortality of an ages pr 
(Cymadusa compta) capable of shreddin; t 


material, and a causal relation between the oo 


effects is plausible. Thus, if concentrated to similar 
levels in a Thalassia bed, TBT+ may have direct 
species-level effects and process-level effects, 
tentially causing ecosystem changes via disruption 
¢ a BE ot guarsy linkage influential in seagrass 
mony Bo - Oa web dynamics. (Author’s abstract) 


FAILURE OF THE BAY 
IRRAD 


CORDED IN NORTH CAROLINA. 

North Carolina Univ., Morehead City. Inst. of 
Marine Sciences. 

H. C. Summerson, and C. H. Peterson. 

Estuaries ESTUDO, Vol. 13, No. 3, p 322-331, 
September 1990. 3 fig, 5 tab, 25 ref. Department of 
Commerce Federal Grant NA86AA-D-SG046, 
Project R/MRD-6. 


Descriptors: *Estuaries, *North Carolina, *Red 
tide, *Scallops, *Water pollution effects, Back 
Sound, Bogue Sound, Core Sound, Ecosystems, 
Fisheries, Mortality, Population dynamics, Season- 
al variation. 


In the presence of the first recorded red tide (Pty- 
chodiscus brevis) outbreak in North Carolina 
(autumn 1987) recruitment of bay scallops (Argo- 
pecten irradians concentricus) in the state’s most 
productive scallop beds was a virtual failure. Re- 
cruitment averaged across all of Bogue Sound and 
Back Sound was only 2% of the mean of three 
previous red tide-free (control) years. Only from 
central Core Sound northward, where the red tide 
occurred later and not as intensively, was bay 
scallop recruitment normal (93% of control years). 
Mortality of adult scallops from early December 
1987 to late January 1988, while red tide was at 
bloom concentrations but fishing was prohibited, 
was 21%. No comparable natural mortality data 
exist for control years because intense fishing mor- 
tality in this period is confounded with natural 
mortality. Data on abundance of articulated pairs 
of empty shells strongly suggest that the red tide 
wail mortality of both adult and newly recruited 
bay scallops. Bay scallop recruitment in autumn 
1988 again failed to restock the traditionally pro- 
ductive scallop beds in western Bogue Sound and 
in Back Sound, perhaps because the only concen- 
trations of spawners surviving the red tide in cen- 
tral Core Sound and further north, were too far 
distant for successful transport of bay scallop 
larvae in sufficient abundance to these traditional 
beds. This potential explanation implies a continu- 
ing impact of the red tide on North Carolina’s bay 
scallop fishery until spawning populations increase 
in Back Sound and western Bogue Sound. (Au- 
thor’s abstract) 
W91-01908 


PHYTOPLANKTON BIOMASS AND POTEN- 
TIAL NUTRIENT LIMITATION OF PHYTO- 
PLANKTON DEVELOPMENT IN THE SOUTH- 
EASTERN NORTH SEA IN SPRING 1985 AND 


1986. 

Biologische Anstalt Helgoland (Germany, F.R.) 
For primary bibliographic entry see Field 2L. 
W91-01937 


PRIMARY PRODUCTION AND NITROGEN 
ASSIMILATION IN THE NORTH SEA 
DURING JULY 1987. 

Plymouth Marine Lab. (England). 

For primary bibliographic entry see Field 2L. 
W91-01938 


CHANGES IN SPATIAL DISTRIBUTION OF 
PRIMARY PRODUCTION, PHOTOSYNTHET- 
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IC PIGMENTS AND PHYTOPLANKTON SPE- 
CIES COMPOSITION DURING TWO SUR- 
VEYS IN THE GERMAN BIGHT. 
Rijkswaterstaat, The Hague (Netherlands). Div. of 
Tidal Waters. 

For primary bibliographic entry see Field 2L. 
W91-01939 


CHANGES IN SUBLITTORAL ZOOBENTHOS 
IN THE GERMAN BIGHT WITH REGARD TO 
EUTROPHICATION. 

Alfred-Wegener-Inst. fuer Polar- und Meeresfors- 
ee (Germany, F.R.). 


E. or. 

Netherlands Journal of Sea Research NJSRBA, 
Vol. a No. 1/2, p 209-214, May 1990. 1 fig, 2 tab, 
26 ref. 


Descriptors: *Benthic fauna, ‘*Eutrophication, 
*North Sea, *Population dynamics, *Water pollu- 
tion effects, *Water quality trends, Biomass, Food 
habits, German Bight, Population density, Species 
composition. 


Comparisons of benthic macrofauna biomass data 
from early and recent investigations indicate over- 
all increases. These findings are supported by long- 
term density trends in macrozoobenthos popula- 
tions from different areas of the German Bight. 
Examples are given which show that deep-dwell- 
ing and long-lived species derive less benefit from 
changing conditions than animals which (1) live 
near the sediment surface, (2) have an adaptive 
feeding behavior, and (3) grow and reproduce 
quickly. Thus, the observed changes are reflected 
in the dominance structure of the benthic fauna. 
These changes are interpreted as being influenced 
a driven by increased eutrophication. (Author’s 


tract) 
W91-01940 


SUCCESSION OF THE PLANKTON COMMU- 
NITY DURING COASTAL RECLAMATION 
WITH THE SOLID WASTES. 

Kitakyushu Municipal Inst. of Environmental 
Health Sciences (Japan). 

For primary bibliographic entry see Field SE. 
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CHANGE OF WATER QUALITY AND COM- 
POSITION OF PLANKTON IN THE POND OF 
RECLAIMED SITE. 


yushu Municipal Inst. of Environmental 
Health Sciences (Japan). 
For primary bibliographic entry see Field SE. 
W91-01944 


EFFECTS OF LOW PH ON THE CHORION OF 
RAINBOW TROUT, ONCORHYNCHUS 
MYKISS, AND BROWN TROUT, SALMO 
TRUTTA F. FARIO. 

Munich Univ. (Germany, F.R.). Ae ~~ oa Inst. 
B. Kugel, R. W. Hoffmann, and A. Friess. 

Journal of Fish Biology JFIBA9, Vol. 37, No. 2, p 
301-310, August 1990. 4 fig, 36 ref. 


Descriptors: *Acid rain effects, *Acid streams, 
*Acidic water, *Fish eggs, *Hydrogen ion concen- 
tration, *Trout, *Water pollution effects, Embry- 
onic growth stage, Hatching. 


The effect of low pH on egg shells (chorion) of 
rainbow trout, Oncorhynchus mykiss Walbaum 
(formerly Salmo gairdneri), and brown trout, 
Salmo trutta, were studied in stream water and 
dechlorinated tap water. Eggs of rainbow trout 
and brown trout were exposed to the poorly buf- 
fered creek, Hochfallbach in the Bavarian Forest. 
The average pH durin 7 low pH exposure was 5.5, 
with a minimum pH of 4.9 for several days. Green 
eggs were exposed for about 2 months and eyed 
eggs were exposed for about 1 month. In the 
laboratory, both rainbow and brown trout eggs 
were incubated as controls in poorly buffered, 
aerated and dechlorinated tap water at pH 7.3-7.6, 
or in tap waters artificially acidified with sulfuric 
acid to a pH 4.0-4.5 or 5.6-6.0. Results of chorion 
morphological studies showed that the plugs of the 
outer layer of the chorion, which block the chan- 
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nels of the underlying layer, developed distinctive 
vacuolization at low pH exposure in both stream 
and laboratory tests. This may lead to loss of 
chorional semi-permeability. Chorions were in- 
completely degraded at low pH inducing hatching 
problems. Partially hatched alevins showed only a 
small local zone of dissolution of the chorion 
around the head of the embryo preventing the 
larvae from being freed for hatching. Results were 
similar in both rainbow and brown trout eggs. 
(Geiger- 
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COMPARATIVE STUDY ON THE TOXICITY, 
ABSORPTION AND DEPURATION OF FENI- 
TROTHION AND ITS OXON IN JAPANESE 
TIGER SHRIMP. 

Kyushu Univ., Fukuoka (Japan). Faculty of Agri- 
culture. 

For primary bibliographic entry see Field 5B. 
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EFFECT OF SHORT-TERM EXPOSURE TO 
PENTACHLOROPHENOL AID OSMOTIC 
STRESS ON THE FREE AMINO ACID POOL 
OF THE FRESHWATER AMPHIPOD GAM- 
MARUS PSEUDOLIMNAEUS BOUSFIELD. 
Michigan State Univ., East Lansing. Pesticide Re- 
search Center. 

R. L. Graney, and J. P. Giesy. 

Archives of Environmental Contamination and 
Toxicology AECTCV, Vol. 16, No. 2, p 167-176, 
March 1987. 1 fig, 4 tab, 34 ref. NOAA Grant 
NA82RAH00002-ORD-32049. 


Descriptors: *Amino acids, *Gammarus, *Osmotic 
pressure, *Pentachlorophenol, *Pesticide toxicity, 
*Toxicity, *Water pollution effects, Amphipods, 
Biochemical effects, Bioindicators, Phenolic pesti- 
cides, Salt stress, Sublethal effects. 


The effects of acute stressors on the concentration 
of free amino acids (FAA) in the freshwater am- 
phipod Gammarus pseudolimnaeus were investi- 
gated. Forth-eight hours of exposure to acutely 
toxic concentrations of pentachlorophenol (0.86, 
1.16, 1.51, 1.80, and 2.24 mg/L) resulted in a 
significant decrease in the total FAA pool at the 
greater concentrations and a significant change in 
the FAA profile at the lesser concentration. Hy- 
perosmotic conditions did not alter the FAA con- 
centraticns while hypoosmotic conditions caused a 
significant decrease in the total FAA pool. Pen- 
tachlorophenol exposure did not impair the ability 
of amphipods to resist hypoosmotic conditions; 
however, osmotic stress did influence the orga- 
nisms ability to recover from toxicant exposure, as 
measured by changes in the concentration of FAA. 
The observed alterations in the concentration of 
total FAA in stressed amphipods is probably relat- 
ed to a disruption in the osmoregulatory ability of 
the organism. Changes in the FAA pool has poten- 
tial as an in-situ biochemical indicator of toxicant- 
induced stress in freshwater invertebrates. (Au- 
thor’s abstract) 

W91-01967 


ACUTE TOXICITIES AND HEMATOLOGICAL 


ATFISH. 
Duke Univ., Durham, NC. School of Forestry and 
Environmental Studies. 
A. A. Andaya, and R. T. Di Giulio. 
Archives of Environmental Contamination and 
Toxicology AECTCV, Vol. 16, No. 2, p 233-238, 
March 1987. 7 tab, 34 ref. 


Descriptors: *Algicides, *Blood, *Catfish, *Fungi- 
cides, *Naphthoquinones, *Toxicity, *Toxicology, 
*Water pollution effects, Animal tissues, Median 
tolerance limit, Mortality, Sublethal effects, Tissue 
analysis. 


The acute toxicities and hematological effects of 
menadione (2-methyl-1,4-naphthoquinone) and di- 
chlone (2,3-dichloro-1,4-naphthoquinone) were ex- 
amined in yearling channel catfish (Ictalurus punc- 
tatus). These compounds served as models for 
quinones, which comprise a diverse group of com- 
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pounds that enter aquatic systems from numerous 
sources. The 96-hour LC50s measured were 720 
micrograms/L and 42 micrograms/L for menadi- 
one and dichlone, respectively. In subsequent ex- 
periments, fish were exposed for 21 days to con- 
centrations of 0, 0.25, 0.50, and 0.75 times the 
LCS50 value of each compound. For both com- 
pounds, generally dose-dependent increases in 
methemoglobin concentrations and dose-dependent 
reductions in hemoglobin concentrations and hem- 
atocrit ratios were observed. These results are 
consistent with the hypothesis that these com- 
pounds are toxic in part due to their ability to 
undergo redox cycling and thereby generate reac- 
tive oxygen species. However, other modes of 
action, such as direct enzyme inhibition, may also 
be important. (Author’s abstract) 

W91-01970 


TOXICITY OF FIVE SHALE OILS TO FISH 
AND AQUATIC INVERTEBRATES. 

National Fisheries Contaminant Research Center, 
Columbia, MO. 

D. F. Woodward, E. E. Little, and L. M. Smith. 
Archives of Environmental Contamination and 
Toxicology AECTCV, Vol. 16, No. 2, p 239-246, 
March 1987. 4 tab, 26 ref. 


Descriptors: *Bioassay, *Fish, *Invertebrates, *Oil 
pollution, *Oil shale, *Toxicity, *Toxicology, 
*Water pollution effects, Food chains, Hazard as- 
sessment, Median tolerance limit, Minnow, Mortal- 
ity, Oil characterization, Oil spills, Squawfish, Sub- 
lethal effects, Trout. 


The chemical composition and toxicity of three 
shale crude oils (Tosco, Paraho, and Geokinetics), 
a hydrotreated oil (Paraho HDT), and a refined 
shale oil (Paraho JP-4) were assessed to determine 
the potential hazards to native fish species and 
food chain organisms from accidental spills of such 
materials. Colorado squawfish (Ptychocheilus 
lucius), fathead minnow (Pimephales promelas), 
cutthroat trout (Salmo clarki), and colonies of 
aquatic invertebrates were exposed to water-solu- 
ble fractions of the shale oils for 96 hours to 
determine concentrations lethal to 50% of the ex- 
posed organisms (LC50). The behavior of surviv- 
ing fish was also measured to determine sublethal 
influences of exposure. The composition of the five 
water-soluble fractions was similar to that of the 
crude and refined shale oils from which they were 
made. Hydrotreated and refined oils contained 
fewer aromatic compounds than the crude shale 
oils. Cutthroat trout, a species endemic to oil shale 
regions, was less tolerant of shale oil exposure than 
the other species tested; the LCS0 concentrations 
were 1.8 mg/L for Geokinetics, 2.1 mg/L for 
Tosco, and 1.3 mg/L for Paraho. Exposure to 
concentrations of one half to one-eighth those 
causing mortality reduced the swimming capacity 
of squawfish and significantly impaired their ability 
to capture prey. The number of organisms coloniz- 
ing plate samplers declined with increasing oil 
concentration. The genera Baetis and Isoperla 
were most sensitive to shale oil exposure; signifi- 
cant mortality occurred at the lowest concentra- 
tion (0.5 to 0.7 mg/L) tested for each shale oil. 
(Author’s abstract) 
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MUTAGENIC ACTIVITY OF SURFACE 
WATERS ADJACENT TO A NUCLEAR FUEL 
PROCESSING FACILITY. 

Georgia Univ., Athens. Dept. of Food Science and 
Technology. 

O. C. Pancorbo, P. J. Lein, and R. D. Blevins. 
Archives of Environmental Contamination and 
Toxicology AECTCV, Vol. 16, No. 5, p 531-537, 
September 1987. 2 tab, 4 fig, 30 ref. 


Descriptors: *Ames test, *Bioassay, *Mutagenicity, 
*Nuclear fuel, *Radioactive wastes, *Toxicology, 
*Water pollution effects, Industrial wastes, Muta- 
gens, Path of pollutants, Phosphates, Pollutant 
identification, Radioisotopes, Spatial distribution, 
Stream pollution, Wastewater pollution. 


Surface waters adjacent to a nuclear fuel process- 
ing facility (Nuclear Fuel Services, Inc, Erwin, 
TN) were extracted, using XAD-resin adsorption 


followed by solvent elution, and the extracts were 
assayed for mutagenic potential by the Ames Sal- 
monella-mammalian microsome test. Dose-related 
mutagenic responses with TA102 (+S9) were pro- 
duced with the extracts of water samples obtained 
from a creek receiving wastewater from the proc- 
essing facility (specific mutagenic activities of 
7,250 to 8250 net revertants per liter equivalent of 
water). The creek water extracts were not muta- 
genic with TA102 in the absence of S9, or with 
any other tester strain, (i.ec., TA97, TA98, TA100, 
and TA1535) in the presence or absence of S9. 
Surface water samples downstream and upstream 
of Martin creek were not mutagenic, apparently 
indicating the lack of persistence of the observed 
mutagenicity. The major constituent in the muta- 
genic creek water extracts was identified as tribu- 
tyl phosphate (TBP) by gas chromatography-mass 
spectrometry. However, TBP was not mutagenic 
with TA102 (+S9) at doses ranging from 196 
micrograms/plate to 9.8 nanograms/plate. Because 
tester strain TA102 detects oxidative mutagenesis 
due to x-rays and ultraviolet radiation, it is possible 
that the observed mutagenicity of creek water 
extracts was due to radionuclides complexed to 
TBP. (Author’s abstract) 
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EFFECT OF HEAVY METALS ON BAY SCAL- 
LOPS, SURF CLAMS, AND BLUE MUSSELS IN 
ACUTE AND LONG-TERM EXPOSURES. 
National Marine Fisheries Service, Milford, CT. 
Milford Lab. 

D. A. Nelson, J. E. Miller, and A. Calabrese. 
Archives of Environmental Contamination and 
Toxicology AECTCV, Vol. 17, No. 5, p 595-600, 
September 1988. 3 fig, 3 tab, 18 ref. 


Descriptors: *Chronic toxicity, *Clams, *Heavy 
metals, *Mytilus, *Scallops, *Toxicity, Bioassay, 
Copper, Juvenile growth stage, Lead, Median tol- 
erance limit, Mortality, Mussels, Selenium, Water 
pollution effects, Zinc. 


Juvenile Argopecten irradians and Spisula solidis- 
sima were exposed to copper (Cu), lead (Pb), sele- 
nium (Se) or zinc (Zn) in a 96-hour static bioassay. 
The order of toxicity for both bivalve species was 
the same: Cu > Se > Z, > Pb. With the exception 
of lead, A. irradians were more sensitive than S. 
solidissima to the metals tested. Juvenile Mytilus 
edulis were exposed in 96-hour static bioassays to 
cadmium (Cd), Cu, mercury (Hg), or silver (Ag). 
The order of toxicity was Cu = Hg = Ag > Cd. 
M. edulis was as sensitive to Cd as A. irradians. In 
a 126-day exposure, 45 young-of-the-year A. irra- 
dians or S. solidissima, or 45 adult M. edulis were 
exposed to Cu, using a proportional diluter appara- 
tus. Copper was added to test tanks at concentra- 
tions of 0.002, 0.010, or 0.020 mg/L, while control 
tanks received untreated seawater. Of the three 
species exposed to the three concentrations of Cu, 
young-of-the-year S. solidissima were the most sen- 
sitive, followed by young-of-the-year A. irradians. 
Least sensitive was the adult M. edulis. (Author’s 
abstract) 
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DRILLING FLUIDS AND THE ARCTIC 
TUNDRA OF ALASKA: ASSESSING CON- 
TAMINATION OF WETLANDS HABITAT AND 
THE TOXICITY TO AQUATIC INVERTE- 
BRATES AND FISH. 

National Fisheries _ Research Center, 
Jackson, WY. Jackson Field Station. 

For primary bibliographic entry see Field 5B. 
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RISK ASSESSMENT OF DRINKING WATER 
IN A RESERVOIR CONTAMINATED BY PAHS 
ORIGINATED FROM ROAD TRAFFIC. 

Ehime Prefecture Inst. of Public Health, Mat- 
suyama (Japan). 

T. Ishimaru, H. Inouye, and T. Morioka. 

The Science of the Total Environment STENDL, 
Vol. 93, p 125-130, April 1990. 3 fig, 5 tab, 7 ref. 
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ing water, *Highway effects, *Polycyclic aromatic 
hydrocarbons, *Reservoirs, *Risks, *Water pollu- 
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tion sources, Aromatic compounds, Assessments, 
Chemical analysis, Surface runoff, Water analysis. 


The loads of polycyclic aromatic hydrocarbons 
(PAHs) originating from road traffic were meas- 
ured, and units of per vehicle per meter were 
estimated as follows: 0.07 ng per vehicle per meter 
for benzo-a-pyrene, 0.83 ng per vehicle per meter 
for dibenzanthracene, and 5.77 ng per vehicle per 
meter for total PAHs. This unit was applied to the 
risk estimation of drinking water from a reservoir 
where there are plans to construct a new highway 
in the near future. Currently, the concentration of 
PAHs in the reservoir water is estimated to be 3.3 
to 101 ng/L for individual PAHs. Assuming stand- 
ard oral exposure to PAHs in raw water for the 
drinking water supply, the estimated lifetime risk 
of carcinogenesis was calculated to be < 1 in 10 
million, which is not considered significant. (Au- 
thor’s abstract) 

W91-01991 


SLURRY-EXPLOSIVE PLANT WASTE 
WATERS: ENVIRONMENTAL IMPACT AND 
TREATMENT. 

Ravishankar Univ., Raipur (India). Dept. of Chem- 
istry. 

J. K. Moitra, and G. S. Pandey. 

The Science of the Total Environment STENDL, 
Vol. 95, p 191-199, June 1990. 1 fig, 3 tab, 13 ref. 


Descriptors: *Biological wastewater treatment, 
*Environmental impact, *Explosives wastes, 
*Groundwater pollution, *Industrial wastewater, 
*Slurries, *Wastewater treatment, *Water pollu- 
tion effects, Acid-charred waste, Ammonium, Ef- 
fluents, Nitrates, Sludge, Sludge utilization, 
Wastewater, Water hyacinth, Water quality. 


Slurry-explosives are produced by mixing an oxi- 
dizing solution of nitrates of ammonium and calci- 
um, thiourea, ethylene glycol, guargum and water 
with a solid fuel mix consisting of aluminium 
powder, starch, tamarind kernelpowder, gilsonite 
and sulfur, in a hydraulically operated mixer, to 
give a slurry. The major portion of wastewaters is 
produced during the continuous washing process 
of the cartridges that hold the slurry. The impact 
of the discharged wastewater on groundwater 
quality is noticeable up to a distance of 10 km from 
the coffer dam. The presence of ammonium and 
nitrate ions was found up to distance of 5 and 6.5 
km, respectively. However, from pH, total dis- 
solved solids and calcium hardness data, the impact 
of the wastewater can be inferred up to a distance 
of 10 km. Acid-charred waste from an oxalic acid 
plant, domestic sewage sludge, and the water hya- 
cinth were used as treatment materials for these 
wastes. Acid-charred waste was found to be 66 
percent effective, and domestic sewage sludge was 
found to be 95 percent effective in the removal of 
the nitrogenous content of the wastewaters. The 
water hyacinth (Eichhornia crassipes) removes ni- 
trate and ammonium efficiently when these ions 
are present below toxicity limits. If cultivated in 
the vicinity of a slurry-explosive manufacturing 
plant, the water hyacinth could play a role in the 
control of contamination of groundwater by ni- 
trogenous compounds in the discharged 
wastewaters. (Author’s abstract) 
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ECOLOGICAL MECHANISMS IMPORTANT 
FOR THE BIOTIC CHANGES IN ACIDIFIED 
LAKES IN SCANDINAVIA. 

Goeteborg Univ. oa Dept. of Zoology. 

J. A. Stenson, and M. O. G. Eriksson. 

Archives of Environmental Contamination and 
Toxicology AECTCV, Vol. 18, No. 4, p 201-206, 
July/August 1989. 78 ref. 


Descriptors: *Acid rain effects, *Aquatic animals, 
*Ecosystems, *Lake acidification, *Limnology, 
*Path of pollutants, *Scandinavia, Decomposition, 
Food chains, Heavy metals, Invertebrates, Preda- 
tion, Survival, Toxicity, Transparency. 


The problem of acidification of freshwaters affect- 
ed by long distance transported pollutants affects 
many of the lakes in Scandinavia. Besides direct 





effects, such as reduced reproduction or survival 
of fish and invertebrates due to low pH or expo- 
sure to toxic metals, many indirect effects are also 
important factors. These indirect effects include 
ecological mechanisms such as a shift of top preda- 
tors from fish to invertebrates and a reduced de- 
composition rate due to decreased abundance of 
detritivores; as well as feedback effects on the 
abiotic environment, such as reduced productivity 
and turnover rate of nutrients and an increase in 
water transparency. Impaired reproduction among 
passerine birds has been related to exposure of 
aluminum through the intake of insects emerging 
from acidified waters. Adverse effects on duck 
populations due to reduced abundance or quality 
of food organisms has been emphasized more in 
North America than in Scandinavia, but combined 
effects of acidity and predation pressure from acid- 
tolerant fish contribute to low abundances of wa- 
terfowl. (Brunone-PTT) 
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ACUTE TOXICITY OF SELECTED HERBI- 
CIDES AND SURFACTANTS TO LARVAE OF 
THE MIDGE CHIRONOMUS RIPARIUS. 
National Fisheries Contaminant Research Center, 
Yankton, SD. Field Research Station. 

K. J. Buhl, and N. L. Faerber. 

Archives of Environmental Contamination and 
Toxicology AECTCV, Vol. 18, No. 4, p 530-536, 
July/August 1989. 4 tab, 24 ref. 


Descriptors: *Aquatic insects, *Bioassay, *Herbi- 
cides, *Midges, *Surfactants, *Toxicity, *Water 
pollution effects, Alachlor, Bromoxynil, Butylate, 
Insect larvae, Lethal limit, Metribuzin, Storms, 
Triallate. 


The acute toxicities of eight commercial herbicides 
and two surfactants to early fourth instar larvae of 
the midge Chironomus riparius were determined 
under static conditions. The formulated herbicides 
tested were Eradicane (EPTC), Fargo (triallate), 
Lasso (alachlor), ME4 Brominal (bromoxynil), 
Ramrod (propachlor), Rodeo (glyphosate), Sencor 
(metribuzin), and Sutan (+) (butylate); the two 
surfactants were Activator N.F. and Ortho X-77. 
In addition, technical grade alachlor, metribuzin, 
propachlor, and triallate were tested for compari- 
son with the formulated herbicides. The relative 
toxicity of the commercial formulations, based on 
percent active ingredient, varied considerably. The 
ECS0 values ranged from 1.23 mg/L for Fargo to 
5600 mg/L for Rodeo. Fargo, ME4 Brominal, and 
Ramrod were moderately toxic to midge larvae; 
Lasso, Sutan (+), and Eradicane were slightly 
toxic; and Sencor and Rodeo were practically non- 
toxic. The 48-hour ECS50 values of the two surfac- 
tants were nearly identical and were considered 
moderately toxic to midges. For two of the herbi- 
cides, in which the technical grade material was 
tested, the inert ingredients in the formulations had 
a significant effect on the toxicity of the active 
ingredients. Fargo was twice as toxic as technical 
grade triallate, whereas Sencor was considerably 
less toxic than technical grade metribuzin. A com- 
parison of the slope function values indicated that 
the toxic action of all compounds occurred within 
a relatively narrow range. In general. the relative 
order of toxicity to Chironomus riparius was simi- 
lar to those for other freshwater invertebrates. 
Maximum concentrations of each herbicide in bulk 
runoff during a projected critical runoff event 
were calculated as a percentage of the application 
rate lost in a given volume of runoff. A compari- 
son between estimated maximum herbicide concen- 
trations in runoff and results of acute tests indicat- 
ed that Ramrod, ME4 Brominal, and Lasso pose 
the greatest direct risk to midge larva during a 
storm event. (Author’s abstract) 

W91-02017 


MACROINVERTEBRATE AND PERIPHYTON 
RESPONSE TO SS aa AGITATION 


Idaho Univ., Moscow. Dept. of Plant, Soil and 
Entomological Sciences. 

K. W. Pontasch, and M. A. Brusven. 

Archives of Environmental Contamination and 
Toxicology AECTCV, Vol. 18, No. 4, p 545-553, 


WATER QUALITY MANAGEMENT AND PROTECTION—Field 5 


July/August 1989. 6 fig, 1 tab, 29 ref. 


Descriptors: *Aquatic plants, *Cleanup operations, 
*Hydrocarbons, *Idaho, *Macroinvertebrates, *Oil 
spills, *Periphyton, Chlorophyll a, Mixing, Sedi- 
ment chemistry, Species diversity. 


Following a spill of more than 94.4 cubic m of 
unleaded gasoline into Wolf Lodge Creek in north- 
ern Idaho, impacted areas were mechanically agi- 
tated to release substrate-trapped hydrocarbons by 
dragging a bulldozer blade with a tightly wound 
chainlink fence attached to it backward over the 
substrate. Portions of two riffles were left unagitat- 
ed to determine if differential recovery of benthic 
macroinvertebrates and periphyton in cleaned 
versus uncleaned areas of the stream would occur. 
Chlorophyll a concentrations and densities of most 
macroinvertebrates were significantly lower (P < 
or = 0.05) in raked areas 12 days after stream 
cleaning. However, macroinvertebrate and peri- 
phyton community compositions were very similar 
1 month after stream cleaning and for the remain- 
der of the study. In spite of similar recovery times 
of macroinvertebrates and periphyton in raked and 
nonraked areas, the cleaning process is viewed as 
beneficial because it minimized possible chronic 
effects on the biota without causing substantial 
additional impact. (Author’s abstract) 
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EFFECTS OF CADMIUM ON MUREX TRUN- 
CULUS FROM THE ADRIATIC SEA: I. ACCU- 
MULATION OF METAL AND BINDING TO A 
METALLOTHIONEIN-LIKE PROTEIN. 
Innsbruck Univ. (Austria). Inst. fuer Zoologie. 

ad gong bibliographic entry see Field 5B. 


EFFECTS OF CADMIUM ON MUREX TRUN- 
CULUS FROM THE ADRIATIC SEA: IL. 
OXYGEN CONSUMPTION AND ACCLIMA- 
TION EFFECTS. 

Innsbruck Univ. (Austria). Inst. fuer Zoologie. 

G. J. Dalla Via, R. Dallinger, and E. Carpene. 
Archives of Environmental Contamination and 
Toxicology AECTCV, Vol. 18, No. 4, p 562-567, 
July/August 1989. 4 fig, 1 tab, 21 ref. 


Descriptors: *Adriatic Sea, *Bioaccumulation, 
*Bioassay, *Cadmium, *Heavy metals, *Mollusks, 
*Oxygen requirements, *Toxicity, *Toxicology, 
— pollution effects, Acclimatization, Biomass, 
Snails. 


Marine snails (Murex trunculus) from the Adriatic 
Sea were exposed to cadmium in the laboratory 
under chronic (0.05 mg/L) and acute (5 mg/L) 
conditions. More than 5 mg/L cadmium were re- 
quired to lethally damage Murex trunculus during 
an exposure of 96 hours. Compared with untreated 
animals, chronic exposure of Murex trunculus to 
0.05 mg/L cadmium results in an elevated rate of 
oxygen consumption. The difference between the 
two groups of snails increases with time. After one 
month, a 10% greater loss in biomass in treated 
s than in controls was observed, reflecting 
the higher energy expenditure during exposure to 
0.05 mg/L cadmium. An acute cadmium shock of 
5 mg/L caused depression of oxygen consumption 
both in the control and in long term pre-exposed 
snails to 0.05 mg/L. If pre-exposure to a low 
concentration of cadmium lasted for a short time 
only (18 hours) a subsequent acute cadmium shock 
did not lead to a depression of the rate of oxygen 
consumption. (See also W91-02020) (Author’s ab- 
stract) 
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EFFECT OF WATERBORNE AND DIETARY 
CADMIUM ON PLASMA IONS OF THE TE- 
LEOST OREOCHROMIS MOSSAMBICUS IN 
RELATION TO WATER CALCIUM LEVELS. 
Dar es Salaam Univ. (Tanzania). Dept. of Zoology 
and Marine Biology. 

H. B. Pratap, H. Fu, R. A. C. Lock, and S. E. W. 
Bonga. 

Archives of Environmental Contamination and 
Toxicology AECTCV, Vol. 18, No. 4, p 568-575, 
July/August 1989. 2 tab, 59 ref. 


Effects Of Pollution—Group 5C 


Descriptors: *Cadmium, *Calcium, *Fish physiolo- 
gy, *Heavy metals, *Toxicity, *Toxicology, 
*Water chemistry, *Water pollution effects, Bioac- 
cumulation, Cichlid, Metabolism, Tilapia. 


The effects of cadmium administered via ambient 
water or food on plasma ions of the African fresh- 
water cichlid Oreochromis mossambicus were 
studied for 2, 4, 14 and 35 days, in low calcium (0.2 
mM) and high calcium (0.8 mM) water. In low 
calcium water, an environmentally relevant con- 
centration of 10 microg/L water-borne cadmium 
induced a significant and dramatic hypocalcemia 
on days 2 and 4. Recovery of plasma calcium was 
observed on days 14 and 35. Hypermagnesemia 
was observed on day 2, but normal levels were 
already found on day 4. In high calcium water 
adapted fish, the extent of hypocalcemia and hy- 
permagnesemia was less pronounced than in fish 
from low calcium water. Water-borne cadmium 
caused no significant changes in plasma phosphate, 
sodium, potassium or osmolality. On days 2 and 4, 
dietary cadmium (averaging 10 microg cadmium/ 
fish/day) caused hypermagnesemia and hypocalce- 
mia in low calcium water adapted fish. Recovery 
was observed on days 4 and 14, respectively. In 
fish from high calcium water, dietary cadmium 
caused a significant reduction in plasma calcium on 
day 4 only; plasma magnesium was unaffected. 
Hyperphosphatemia was apparent on day 14, irre- 
spective of the water calcium concentration. No 
changes in plasma sodium, potassium, or osmolal- 
ity were found. The results show that sublethal 
concentrations of cadmium, administered via the 
water as well as via the food, affect calcium and 
magnesium metabolism in tilapia. High water calci- 
um ameliorates the effects of both water and die- 
tary cadmium on plasma calcium and magnesium 
levels. (Author’s abstract) 

W91-02022 


UPTAKE AND ELIMINATION OF WATER- 
BORNE CADMIUM BY THE FISH NOEMA- 
CHEILUS BARBATULUS L, (STONE LOACH). 
Institute of Terrestrial Ecology, Huntingdon (Eng- 
land). Monks Wood Experimental Station. 

P. E. T. Douben. 

Archives of Environmental Contamination and 
Toxicology AECTCV, Vol. 18, No. 4, p 576-586, 
July/August 1989. 4 fig, 7 tab, 49 ref. 


Descriptors: *Bioaccumulation, *Bioassay, *Cad- 
mium, *Fish physiology, *Heavy metals, *Metabo- 
lism, *Toxicity, *Water pollution effects, Feeding, 
Growth rates, Stone loach, Temperature effects. 


Fish, Nemacheilus barbatulus L. (stone loach), 
were exposed to cadmium in water to study rates 
of uptake and loss in three experiments: one during 
which they were exposed for up to 4 days to 1.0 
mg/L cadmium and subsequently kept in clean 
water for up to another 8 days at 8 C, 16 C, and 18 
C; a second one during which fish were exposed to 
a range of cadmium concentrations in water (0.08 
to 0.93 mg/L); and a third one during which they 
were starved or fed with Tubifex while some were 
exposed to 0.067 mg/L cadmium. All levels were 
well below those that are acutely toxic. Results 
showed that fed fish did not change weight while 
all starved fish lost weight, at a higher rate for 
exposed fish than for control fish. Size of the fish 
affected rates of uptake and loss of cadmium. 
These rates increased with temperature. Biocon- 
centration factors decreased with size of fish, in- 
creased with temperature up to about 16 C and 
decreased as the concentration of cadmium in 
water increased. Feeding appears to increase the 
rate of intake of cadmium from the water. Meta- 
bolic rate governed rates of uptake and loss. (Au- 
thor’s abstract) 

W91-02023 


EFFECTS OF DIET, WATER HARDNESS, AND 
POPULATION SOURCE ON ACUTE AND 
CHRONIC COPPER TOXICITY TO CERIO- 
DAPHNIA DUBIA. 

S. E. Belanger, J. L. Farris, and D. S. Cherry. 
Archives of Environmental Contamination and 
Toxicology AECTCV, Vol. 18, No. 4, p 601-611, 
July/August 1989. 2 fig, 5 tab, 28 ref. 





Field 5—WATER QUALITY MANAGEMENT AND PROTECTION 


Group 5C—Effects Of Pollution 


Descriptors: *Bioassay, *Copper, *Diets, *Heavy 
metals, *Toxicity, *Toxicology, *Water pollution 
effects, *Waterfleas, Hardness. 


The effects of diet, water hardness, and population 
source on acute toxicity, and diet and water hard- 
ness on chronic toxicity of copper to Ceriodaphnia 
dubia were investigated. A diet of three — 
(Chlamydomonas rheinhardti, Ankistrodesmus fal- 
catus, and Chlorella vulgaris, hereafter referred to 
as CAC) cultured in vitamin-enriched media was 
superior to synthetic diets consisting of yeast, Cer- 
ophyll, and trout chow (YCT). Neonates from 
mothers reared on CAC were 1.4 to 1.5 times more 
resistant to copper than those reared on YCT or 
yeast and Cerophyll. Forty-eight hour LCS0s of 
copper to C. dubia increased from 35 to 79 
microg/L at water hardness of 94 and 170 mg 
calcium carbonate/L. Three populations of Cerio- 
daphnia derived from three US Environmental 
Protection Agency laboratories showed no differ- 
ential copper sensitivity. Chronic copper impair- 
ment was measured by neonate production in the 
7-day life cycle test. Chronic values were 7.9 and 
10.1 microg/L at water hardnesses of 94 and 170 
mg/L respectively. A comparison of daily water 
renewal and renewal on days 3 and 5 only was 
made, showing that neonate production was sig- 
nificantly greater using day 3 and 5 renewals 
(Friedmann’s Rank Sum Test, p < 0.005), even 
though copper concentrations were comparable 
between the two tests. Therefore, handling stress 
may have occurred using daily changes. It is rec- 
ommended that future tests and US EPA guide- 
lines should address deleting YCT and including 
multi-algal diets for culturing and chronic testing 
of Ceriodaphnia. (Author’s abstract) 

W91-02024 


PHYSIOLOGICAL RESPONSES TO SEVERE 
ACID STRESS IN FOUR SPECIES OF FRESH- 
WATER CLAMS (UNIONIDAE). 

Helsinki Univ. (Finland). Dept. of Zoology. 

K. Pynnonen. 

Archives of Environmental Contamination and 
Toxicology AECTCV, Vol. 19, No. 4, p 471-478, 
July/August 1990. 5 fig, 6 tab, 28 ref. 


Descriptors: *Acid rain effects, *Acidic water, 
*Bioassay, *Mollusks, *Water pollution effects, 
Calcium, Chlorides, Clams, Finland, Hardness, 
Hydrogen ion concentration, Physiology, Potassi- 
um, Sodium. 


Four species of freshwater clam, Anodonta ana- 
tina, A. cygnea, Unio pictorum, and U. tumidus 
were exposed for 2 weeks to acidified soft water 
(pH 4.0 to 4.5, calcium 4.6 mg/L) and for 4 weeks 
to acid in hard water conditions (calcium 18.5 mg/ 
L). The exposures caused a decrease in sodium 
ions, potassium ions and chloride ions and a rapid 
increase of calcium ions in the hemolymph. The 
elevation of the hemolymph calcium ions was posi- 
tively correlated with the decrease in the hemo- 
lymph pH in all species studied. Low ambient 
calcium ion level accelerated the pH decrease and 
calcium ion increase in the hemolymph. Sodium 
and chloride ion concentrations changed less rap- 
idly in the soft conditions. Although there were 
minor changes in the mineral composition of the 
calcium concretions in the gills, the amount of 
calcium in the concretions did not change during 
the exposure. There was no correlation between 
the thickness of the shell and the ionic response, 
but all four species responded to low ambient pH 
in the same way. (Author’s abstract) 

W91-02026 


MORPHOMETRIC AND X-RAY ENERGY DIS- 
PERSIVE APPROACH TO MONITORING PH- 
ALTERED CADMIUM TOXICITY IN ANA- 
BAENA FLOS-AQUAE. 

Herbert H. Lehman Coll., Bronx, NY. Dept. of 
Biological Sciences. 

L. C. Rai, T. E. Jensen, and J. W. Rachlin. 
Archives of Environmental Contamination and 
Toxicology AECTCV, Vol. 19, No. 4, p 479-487, 
July/August 1990. 6 fig, 7 tab, 36 ref. Minority 
Biomedical Research Grant No. 4-42433, Faculty 
Research Award Program Grant 6-67202. 


Descriptors: *Acid rain effects, *Algae, *Cadmi- 
um, *Cyanophyta, *Heavy metals, *Hydrogen ion 
concentration, *Morphology, *Toxicity, *Trace 
elements, *Water pollution effects, Absorption, 
Bioassay, Monitoring. 


Cyanobacteria are a group of procaryotic photo- 
synthetic microbes with a genome plasticity that 
allows them to grow in some of the harshest envi- 
ronments. To date, there is no information on the 
combined effects of pH and cadmium toxicity on 
ultrastructural changes in algae; nor have the ul- 
trastructural effects of pH alone been documented. 
Cadmium toxicity and uptake as influenced by 
different pH values were investigated in the fresh- 
water cyanophyte Anabaena flos-aquae, using mor- 
phometric analysis, x-ray energy dispersive analy- 
sis and atomic absorption spectrophotometry. A 
general reduction in cell dimension, thylakoid sur- 
face area, number and volume of polyhedral 
bodies, polyphosphate bodies, cyanophycin gran- 
ules, lipid bodies, membrane limited crystalline in- 
clusions, volume and number of wall layers and 
mesosomes was observed. These reductions were 
more pronounced in both acidic and alkaline 
medium than at pH 7.2. At 0.12 microM cadmium, 
the uptake increased with alkaline pH values, and 
uptake was greater at pH 7.2 than at either acid or 
alkaline pHs. Lysis of cell wall at 1.18 microM 
cadmium showed the following decreasing trend: 
pH 4.0 > pH 5.5 > pH 10 > pH 9.0 > pH7.2.A 
total loss of lipid bodies at 1.18 microM cadmium 
resulted at all pH values listed. These techniques 
could be successfully employed for bioassay stud- 
ies of metal toxicity to algae. In particular, cell 
wall lysis and loss of lipids by algae are good 
indicators of pH effects and metal toxicity in the 
aquatic ecosystem. (Author’s abstract) 

W91-02027 


TOXICITY AND BIOACCUMULATION 
SELENATE, SELENITE AND SELENO-L-ME- 
THIONINE IN THE CYANOBACTERIUM AN- 
ABAENA FLOS-AQUAE. 

California Univ., Davis. Dept. of Land, Air and 
Water Resources. 

P. Kiffney, and A. Knight. 

Archives of Environmental Contamination and 
Toxicology AECTCV, Vol. 19, No. 4, p 488-494, 
July/August 1990. 1 fig, 6 tab, 29 ref. DOI-USGS 
Project No. 140800001G and Univ. of California 
Salinity/Drainage Task Force Project No. 86-9. 


Descriptors: *Bioaccumulation, *Cyanophyta, 
*Heavy metals, *Selenium, *Toxicity, *Water pol- 
lution effects, Amino acids, Bacterial physiology, 
Chlorophyll a, Food chains, Metabolism. 


A laboratory investigation was conducted to study 
the toxicity and bioaccumulation of seleno-L-me- 
thionine, selenate and selenite in the cyanobacter- 
ium Anabaena flos-aquae. The first sublethal ef- 
fects of seleno-L-methionine, selenite and selenate 
occurred at 0.1, 3.0 and 3.0 mg/L, respectively 
with a decrease in chlorophyll a concentration (P 
< 0.0001). Selenium bioconcentration factors were 
in the order of seleno-L-methionine, selenite, and 
selenate. Significant decreases in intracellular sele- 
nium concentration were observed at both the no 
effect and low level effect at each oxidation state 
tested in the given experiment (P < 0.0001). The 
preferential uptake of selenite and seleno-L-methi- 
onine was explained by the additional energy con- 
suming metabolic steps necessary for the alga to 
reduce and incorporate selenate into sulfur amino 
acids. The mechanism by which algae regulate 
selenium to ameliorate toxicity is still not known. 
The poisoning of the upper trophic levels in seleni- 
um contaminated systems is due to the bioconcen- 
tration of selenium by primary producers and the 
subsequent biomagnification of the toxic organic 
forms of selenium up the aquatic food chain. 
Therefore, this cyanobacterium is a potentially 
dangerous food source in the aquatic food chain in 
selenium contaminated systems. (Brunone-PTT) 
W91-02028 


BIOACCUMULATION OF SELENIUM IN 
BIRDS AT KESTERSON RESERVOIR, CALI- 


FORNIA. 
Patuxent Wildlife Research Center, Davis, CA. 
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Pacific Coast Field Station. 

H. M. Ohlendorf, R. L. Hothem, C. M. Bunck, and 
K. C. Marois. 

Archives of Environmental Contamination and 
Toxicology AECTCV, Vol. i9, No. 4, p 495-507, 
July/August 1990. 3 fig, 8 tab, 45 ref, append. 


Descriptors: *Bioaccumulation, *Birds, *Califor- 
nia, *Kesterson Reservoir, *Selenium, *Toxicity, 
*Water pollution effects, Depuration, Food chains, 
Heavy metals, Physiology, Tissues. 


Selenium concentrations in tissues of birds collect- 
ed during the 1984 to 1985 nesting seasons at 
Kesterton Reservoir (an area receiving high seleni- 
um irrigation drainage water) were determined. 
These concentrations were compared with those 
from birds from reference sites within California’s 
Central Valley, and relate to foodchain selenium 
concentrations at the study sites. Within years, 
selenium in livers of adult birds collected early and 
late in the nesting season changed significantly at 
both Kesterton and the primary reference site 
(Volta Wildlife Area). These changes were related 
to the length of time birds had been present at the 
study sites and the associated accumulation (at 
Kesterton) or depuration (at Volta) of selenium. 
All _— showed significant location differences, 
which were greatest in species that occurred at 
Kesterton throughout the year or fed more consist- 
ently within the reservoir. There were few species 
differences in selenium for birds at the reference 
sites (where food chain selenium levels were 
normal (<or = 2 microg/g dry weight)). At Kes- 
terton (where bird foods generally contained >50 
microg selenium/g), species patterns varied by 
year, probably because of varying periods of resi- 
dence and other factors. Selenium concentrations 
in kidneys and livers of American coots (Fulica 
americana) were significantly correlated (r = 
0.9845); selenium concentrations in breast muscles 
and livers of juvenile ducks (Anas spp.) also were 
correlated (r = 0.8280). Body weights of adult 
coots were negatively correlated with liver seleni- 
um concentration. Late-season resident breeding 
birds or pre-fledgling juvenile birds reared at a site 
usually provided the best indication of site-specific 
selenium bioaccumulation. (Author’s abstract) 
W91-02029 


EXPRESSION OF RESULTS FROM GROWTH 
INHIBITION TOXICITY TESTS WITH ALGAE, 
Vandkvalitetsinstitutet, Hoersholm (Denmark). 

N. Nyholm. 

Archives of Environmental Contamination and 
Toxicology AECTCV, Vol. 19, No. 4, p 518-522, 
July/August 1990. 4 fig, 2 tab, 14 ref. 


Descriptors: *Algal growth, *Bioassay, *Bioindi- 
cators, *Growth rates, *Toxicity, *Toxicology, 
Biomass, Dose-response relationships, Plant physi- 
ology. 


Results from six growth inhibition toxicity tests 
with the freshwater green algae Selenastrum capri- 
cornutum and Scenedesmus subspicatus have been 
analyzed using both biomass measurements and 
estimates of the specific growth rate to quantify 
the toxic response. For exponentially growing cul- 
tures, biomass derived effective concentrations 
(EC’s) decrease with time, but reach asymptotic 
values in the course of some days. The final (as- 
ymptotic) values are smaller than EC figures de- 
rived from growth rates, and the differences are 
greater, the smaller the slope of the dose response 
curve. ECS5O0 values differed by up to a factor of 5. 
Standard test protocols for routine testing should 
prescribe the use of some appropriate measure of 
the specific growth rate, rather than the biomass, 
as the response variable. (Author’s abstract) 
W91-02031 


EFFECTS OF PARAQUAT ON MORTALITY 
AND CARDIORESPIRATORY FUNCTION OF 
CATFISH FRY PLECOSTOMUS COMMER- 
SONI. 

Universidad Nacional de Lujan (Argentina). Lab. 
of Ecotoxicology. 

M. C. Tortorelli, D. A. Hernandez, G. Rey 
Vazquez, and S. Salibian. 





Archives of Environmental Contamination and 
Toxicology AECTCV, Vol. 19, No. 4, p 523-529, 
July/August 1990. 4 fig, 5 tab, 19 ref. CONICET 
(Resol. 0318-9780/86 and CIC-Bs.As (Resol. 7500- 
7587/86). 


Descriptors: *Catfish, *Fish physiology, *Herbi- 
cides, *Paraquat, *Toxicity, *Toxicology, *Water 
pollution effects, Gills, Microscopy, Morphology, 
Mortality. 


The effects of a paraquat commercial herbicide 
formulation on an early stage of the development 
of Plecostomus commersoni were evaluated. Mor- 
tality, opercular ventilation rate, cardiac contrac- 
tion rate and body length were examined every 
twelve hours. The effects of the paraquat formula- 
tion on the morphology of the branchial epithelium 
were also examined by light microscopy. The as- 
sayed paraquat formulation significantly affected 
cardiac contraction and opercular ventilation. Eco- 
toxicologically, this could represent an important 
deleterious effect for early development of the 
catfish. Mortality data may not be sufficient for an 
appropriate evaluation of secondary environmental 
hazards associated with the application of paraquat 
formulation because the LC-50 values for Plecosto- 
mus commersoni fry were higher than the recom- 
mended individual application rate of paraquat for 
aquatic weed control (0.1 to 2.0 mg/L), and the 
estimated maximum acceptable toxicant concentra- 
tion (MATC) resulted in a concentration similar to 
the application rate when calculated from acute 
toxicity. When the MATC was estimated from 
opercular ventilation or cardiac contraction rates, 
it was lower and fell within the recommended 
single application rates. (Author’s abstract) 
W91-02032 


GEOGRAPHIC VARIATION OF CHLORINAT- 
ED HYDROCARBONS IN BURBOT (LOTA 
LOTA) FROM REMOTE LAKES AND RIVERS 
IN CANADA. 

Department of Fisheries and Oceans, Winnipeg 
(Manitoba). Central and Arctic Region. 

For primary bibliographic entry see Field 5B. 
W91-02033 


CHRONIC TOXICITY AND BIOACCUMULA- 
TION OF 2,5,2’,5’- AND 3, 4, 3’,4’-TETRACH- 
LOROBIPHENYL AND AROCLOR 1242 IN 
THE AMPHIPOD HYALELLA AZTECA., 
Department of Fisheries and Oceans, Burlington 
(Ontario). Great Lakes Lab. for Fisheries and 
Aquatic Sciences. 

U. Borgmann, W. P. Norwood, and K. M. Ralph. 
Archives of Environmental Contamination and 
Toxicology AECTCV, Vol. 19, No. 4, p 558-564, 
July/August 1990. 4 fig, 3 tab, 25 ref. 


Descriptors: *Amphipods, *Aroclors, *Bioaccu- 
mulation, *Tetrachlorobiphenyl, *Toxicity, *Toxi- 
cology, Aquatic fauna, Biomagnification, Food 
chains, Invertebrates, Mortality, Polychlorinated 
biphenyls. 


The addition of 100 microg/L of Aroclor 1242 or 
2,5,2’,5’-tetrachlorobiphenyl (TeCB) during 10 
week chronic toxicity tests with Hyalella azteca 
resulted in complete mortality. There were no 
effects on survival, growth or reproduction after 
addition of 30 microg/L. Toxic effects were ob- 
served at tissue levels of between 30 and 180 
microg/g on a wet weight basis, and tissue levels 
appear to be a better indicator of toxicity than 
levels in water. No toxic effects were observed 
after addition of up to 2700 microg/L of the copla- 
nar congener 3,4,3’,4’-TeCB. H. azteca has the 
ability to avoid accumulating in excess of 140 
microg/g 3,4,3’,4’-TeCB. The amount taken up 
was proportional to the amount added in water up 
to 100 microg/L, but was constant at higher addi- 
tions, possibly accounting for its relatively low 
toxicity. The low toxicity of the coplanar conge- 
ner, as compared to the non-coplanar 2,5,2’,5’- 
TeCB, is in direct contrast to the high toxicity of 
coplanar PCB congeners to mammals and may be 
associated with slower rates of aromatic hydrocar- 
bon metabolism in amphipods. Polychlorinated bi- 
phenyl levels measured in amphi from Lake 
Ontario are approximately 100-fold below levels 
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associated with toxicity in H. azteca, but are above 
levels which, through biomagnification up the food 
chain, lead to salmonid residues in excess of 2 
microg/g, a tolerance limit for human consump- 
tion. (Author’s abstract) 

W91-02035 


COMPARATIVE TOXICOKINETICS OF 2,2’- 
DICHLOROBIPHENYLS AND 4,4’-DICHLOR- 
OBIPHENYLS IN THE POND SNAIL LYM- 
NAEA STAGNALIS. 

Vrije Univ., Amsterdam (Netherlands). Dept. of 


Pharmacochemistry. 

M. Wilbrink, M. Treskes, T. A. De Vlieger, and N. 
P. E. Vermeulen. 

Archives of Environmental Contamination and 
Toxicology AECTCV, Vol. 19, No. 4, p 565-571, 
July/August 1990. 4 fig, 2 tab, 30 ref. 


Descriptors: *Dichlorobiphenyls, *Mollusks, *Path 
of pollutants, *Polychlorinated biphenyls, *Snails, 
*Toxicity, *Toxicology, *Water pollution effects, 
Temporal distribution. 

Pond snails (Lymnaea stagnalis (L.)) were treated 
with 2,2’-dichlorobiphenyl (DCB) or 4,4’-DCB, to 
examine the toxicokinetic profile of these com- 
pounds. Snails were treated orally with 210 microg 
4,4’-DCB (impregnated on food) for 14 hours, or 
snails were injected with 50 microg of 2,2’-DCB or 
4,4’-DCB in the foot. At different times after start- 
ing feeding or injection, tissues (albumen gland, 
digestive gland and digestive tube, central nervous 
system, remainder parts), hemolymph and feces 
were analyzed for unchanged 2,2’-DCB or 4,4’- 
DCB. The results showed that in the case of oral 
administration of 4,4’-DCB after 144 hr, 97.5% of 
the dose was excreted unchanged in the feces. 
During the first 48 hours, 4,4’"-DCB was found in 
all tissues. Thereafter, an exponential elimination 
was found (The rate constant of elimination varied 
from 0.010 to 0.021 per hour, half life from 33 to 60 
hours and ares clearance from 0.02 to 0.3 
g/hr for the different tissues). After injection, the 
compounds were found in all the above mentioned 
tissues, ially in the digestive gland. There was 
a clear difference between snails injected with 2,2’- 
DCB and 4,4’-DCB. Firstly, the rate constant of 
elimination 2,2’-DCB was higher (0.028 per hr vs 
4,4’-DCB: 0.001 per hr). Secondly, 2,2’-DCB was 
lethal; 63% of the animals died after 72 hours. 
(Author’s abstract) 

W91-02036 


TOXICOLOGICAL EXAMINATION OF WHI- 
TEFISH (COREGONUS CLUPEAFORMIS) 
AND NORTHERN PIKE (ESOX LUCIUS) EX- 
POSED TO URANIUM MINE TAILINGS. 
Environmental Protection Service, Regina (Sas- 
katchewan). 

D. T. Waite, S. R. Joshi, H. Sommerstad, G. 
Wobeser, and A. A. Gajadhar. 

Archives of Environmental Contamination and 
Toxicology AECTCV, Vl. 19, No. 4, p 578-582, 
July/August 1990. 1 fig, 3 tab, 10 ref. 


Descriptors: *Bioaccumulation, *Canada, *Pike, 
*Radioactive wastes, *Toxicity, *Toxicology, 
*Uranium, *Water pollution effects, *Whitefish, 
Enzyme activity, Fecundity, Fish parasites, Histo- 
pathology, Lake Athabasca, Langley Bay, Mine 
tailings, Sediment chemistry. 


Operation of the Gunnar uranium mine, in north- 
ern Saskatchewan, Canada, from 1955 to 1964, 
resulted in the deposition of radioactive tailings in 
Langley Bay, a small bay connected to Lake Atha- 
basca. The sediments, water, macrophytes and fish 
of this area have been contaminated with uranium 
mine tailings. The parasite infestation, blood hema- 
tocrit, histopathology and condition factor of the 
Langley Bay whitefish and northern pike popula- 
tions were compared with those from Lake Atha- 
basca. Parasite infestations of the control area were 
very similar to those of Langley Bay. Differences 
in parasite fauna probably reflect habitat differ- 
ences rather than debilitation from exposure to 
radionuclides. The highest concentrations of ra- 
dionuclides were found in the gut contents and 
bone of whitefish from Langley Bay. Kidney tissue 
contained higher radionuclide concentrations than 
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other soft tissues. The concentrations of radionu- 
clides and other heavy metals in the tissues and 
environment of Langley Bay whitefish had not 
caused overt histopathological changes in these 
fish. No significant differences could be found, in 
any of the physiological parameters measured, be- 
tween the contaminated and control populations. 
Many other aspects of the health of these fish 
populations have not been studied including: genet- 
ic make-up; fecundity; blood plasma chemistry; 
and, enzyme function. The lack of information in 
the literature on the uptake rates and mechanisms 
for natural radionuclides has hampered toxicologi- 
cal studies of these populations. (Brunone-PTT) 
W91-02037 


SUBLETHAL AND ACUTE TOXICITY OF THE 
ETHER ESTER 


NILE COHO SALMON (ONCORHYNCHUS KI- 
SUTCH). 

Simon Fraser Univ., Burnaby (British Columbia). 
Dept. of Biological Sciences. 

J. A. Johansen, and G. H. Geen. 

Archives of Environmental Contamination and 
Toxicology AECTCV, Vol. 19, No. 4, p 610-616, 
July/August 1990. 3 fig, 4 tab, 20 ref. 


Descriptors: *Fish physiology, *Herbicides, 
*Salmon, *Toxicity, *Triclopyr, *Water pollution 
effects, Dose-response relationships, Fish behavior, 
Fishkill, Oxygen requirements, Uptake. 


The toxicity of Garlon 4, the ethylene glycol butyl 
ether ester formulation of the herbicide triclopyr, 
to juvenile coho salmon (Oncorhynchus kisutch) 
was investigated at several lethal and sublethal 
concentrations. Fish behavior, random activity, 
and oxygen uptake were monitored. Coho salmon 
exhibited three distinct responses related to con- 
centration and duration of exposure: (1) at concen- 
trations greater than 0.56 mg/L fish were initially 
lethargic, then regressed to a highly distressed 
condition characterized by elevated oxygen uptake 
and finally death, (2) at 0.32 to 0.43 mg/L fish 
were lethargic throughout the exposure period 
with reduced oxygen uptake, and (3) at concentra- 
tions <= 0.10 mg/L fish were hypersensitive to 
stimuli, exhibiting elevated activity and oxygen 
uptake levels during photoperiod transitions. 
Whole body residue analysis showed that uptake of 
the ester and subsequent hydrolysis to the acid 
form in the fish was rapid, with significant accu- 
mulation of the acid in the tissues. This result 
suggests that some threshold tissue concentrations 
were associated with the observed results. For 
juvenile coho salmon the 96 hour LC40 of Garlon 
4 was 0.84 mg/L. (Author’s abstract) 

W91-02039 


EFFECTS OF SHORT-TERM PULSES OF 
ATRAZINE ON ATTACHED ALGAL COMMU- 
NITIES IN A SMALL STREAM. 

Texas Christian Univ., Fort Worth. Dept. of Biol- 


ogy. 

T. A. Jurgensen, and K. D. Hoagland. 

Archives of Environmental Contamination and 
Toxicology AECTCV, Vol. 19, No. 4, p 617-623, 
July/August 1990. 4 fig, 6 tab, 46 ref. 


Descriptors: *Algae, *Atrazine, *Ecosystems, 
*Herbicides, *Stream biota, *Toxicology, *Water 
pollution effects, Algal toxicity, Biomass, Nebras- 
ka, Plant physiology, Sedimentation. 


The impact of short-term atrazine exposures on 
attached algal community composition and stand- 
ing crop was investigated during thc summer in a 
small, spring-fed stream in western Nebraska. Rep- 
licate trays of clay tiles were anchored to the 
stream bed, allowed to colonize for two weeks, 
then enclosed in situ with plexiglass boxes and 
exposed to a pulse of atrazine at 0, 2, 30, or 100 
microg/L for 24 hours. A second 24-hour atrazine 
pulse was applied two weeks later. Atrazine did 
not have a significant effect on cell densities of the 
dominant algae or the ash-free dry weight biomass 
of the periphyton community. The absence of ob- 
served treatment effects was likely due to the low 
but realistic levels of atrazine used and the tran- 
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sient nature of the application. Sediment deposition 
had a much greater influence on the attached algal 
community than short term pulses of the herbicide. 
(Author’s abstract) 

W91-02040 


COMPARATIVE TOXICITIES OF SELECTED 
INDUSTRIAL CHEMICALS TO MICROORGA- 
NISMS AND OTHER AQUATIC ORGANISMS. 
Wisconsin Univ.-Superior. Center for Lake Superi- 
or Environmental Studies. 

D. D. Vaishnav, and E. T. Korthals. 

Archives of Environmental Contamination and 
Toxicology AECTCV, Vol. 19, No. 4, p 624-628, 
July/August 1990. 2 fig, 2 tab, 23 ref. EPA Coop- 
erative Agreement No. CR809234. 


Descriptors: *Aquatic life, *Copepods, *Fish, 
*Microorganisms, *Toxicity, *Toxicology, *Water 
pollution effects, *Waterfleas, Alcohols, Barnacles, 
Bioassay, Biodegradation, Growth rates, Ketones, 
Naphthalenes, Phenols, Statistical analysis. 


Microorganisms are particularly suitable for use in 
rapidly screening chemical toxicity because they 
are relatively easy to handle, have rapid growth 
rates, provide reproducible results, and are inex- 
pensive to grow and maintain. Biodegradation 
rates of 25 narcotic industrial chemicals were de- 
termined nanometrically using resting cells pre- 
pared from preacclimated mixed cultures of micro- 
organisms. These chemicals included straight-chain 
and cyclic alcohols and ketones as well as naphtha- 
lene and phenol. Chemical concentrations that 
would reduce maximum rates by 50% (BICSO) 
were estimated from rate inhibition data. Subse- 
quently, the BICS5O and acute toxicities of chemi- 
cals to daphnids, barnacle larvae, copepods, and 
fish (bleak, fathead minnow and golden orfe) were 
correlated. The r-squared and F-statistics for all six 
linear correlations were significant (alpha = 
0.001). This result suggests, for chemicals having a 
non-specific mode of toxic action, the biodegrada- 
tion inhibition test may be used to estimate concen- 
trations which would be toxic to higher aquatic 
organisms. A comparisons of toxicity data showed 
microorganisms were less sensitive to test chemi- 
cals than the other species. Chemical concentra- 
tions causing 50% inhibition of the maximum rates 
of microbial degradation to the six aquatic orga- 
nisms correlated well for selected narcotic industri- 
al chemicals. The test may also be adapted for 
evaluating colored or turbid samples, and the bioa- 
vailable chemicals in sediment or soil. (Brunone- 


PTT) 
W91-02041 


PARTITIONING OF LINDANE B 
SEDIMENT, WATER AND THE CRUSTACEAN 
METAPENAEUS MACLEAYI. 

Griffith Univ., Nathan (Australia). School of Aus- 
tralian Environmental Studies. 

For primary bibliographic entry see Field 5B. 
W91-02042 
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INFLUENCE OF WATER CHEMISTRY ON 

SUSPENDED SOLIDS IN COAL MINE SEDI- 

MENTATION PONDS. 

Kentucky Agricultural Experiment Station, Lex- 

ington. Dept. of Agronomy. 

V. P. Evangelou. 

Journal of Environmental Quality JEVQAA, Vol. 

ey 3p 428-434, July/September 1990. 3 fig, 5 
, 25 ref. 


Descriptors: *Coal spoil, *Kentucky, *Salinity, 
*Sedimentation basins, *Suspended solids, *Waste 
disposal, *Waste treatment, *Water quality, Coal 
mine effects, Conductivity, Dispersion, Floccula- 
tion, Repulsion, Sediment control. 


In Kentucky, water quality in coal mine sedimenta- 
tion ponds is lowered by high concentrations of 
suspended solids. Spoil samples from surface mine 
sites in eastern and western Kentucky were equili- 
brated with distilled water to evaluate their effects 
on suspended solids. The results demonstrate that 


small changes in salt concentration have large ef- 
fects on suspended solid concentration. Further- 
more, it was determined that for the ranges of 
water chemistry encountered in such environ- 
ments, there is a linear relationship between the 
repulsive index (RI) and suspended solids. Increas- 
ing the electrical conductivity reduces RI and in- 
creases the rate of settling. The trapping efficiency 
of sedimentation ponds during base flow is highly 
dependent on the physicochemical forces dictating 
dispersion/flocculation processes. (Author’s ab- 


stract) 
W91-01013 


INFLUENCE OF IMMOBILIZATION SUP- 
PORTS ON KINETIC CONSTANTS OF AN- 
AEROBIC PURIFICATION OF OLIVE MILL 
WASTEWATER. 

Instituto de la Grasa y sus Derivados, Seville 
(Spain). 

J. A. Fiestas, A. Martin, and R. Borja. 

Biological Wastes BIWAED, Vol. 33, No. 2, p 
131-142, 1 fig, 12 tab, 4 ref, 1990. 


Descriptors: *Anaerobic digestion, *Industrial 
wastewater, *Kinetics, *Wastewater treatment, 
Automation, Bacteria, Biological treatment, Bio- 
logical wastewater treatment, Chemical oxygen 
demand, Computer programs, Fluidized bed proc- 
ess, Montmorillonite. 


Studies are made of the anaerobic digestion of 
olive mill wastewater (OMW) using bioreactors 
housing various suspended supports for immobili- 
zation of the microorganisms. The OMW inhibited 
the digestion as the digester loadings increased, 
and support medium affected the inhibition. Data 
were obtained by applying the international Time 
Series Processor P) computer program version 
4.0 through the Roediger equation. These data 
show the influence of the different supports used to 
immobilize the bacteria on the biomethanation of 
OMW,;; this is of relevance to the development of 
fluidized-bed processes. Olive mill wastewater in- 
hibits anaerobic digestion by itself, probably 
through some inhibitor it may contain along with 
biodegradable material. The inhibition was also 
observed in the presence of the supports tested, 
and was enhanced by polyvinyl chloride. The criti- 
cal inhibition concentration ranged between 18 and 
20 g chemical oxygen demand/L for the reference 
digester and for those containing saponite, Pangel 
and Pansil. The supports influenced both the rate 
of gas production and the coefficients of yields. 
Recommending a particular support is rather diffi- 
cult as their kinetic features do not match their 
coefficients of yield; however, montmorillonite 
seems to be suitable for using media of low charge 
densities. (Lantz-PTT) 

W91-01055 


START-UP IN ANAEROBIC TREATMENT OF 
NATURAL-RUBBER EFFLUENT. 

Regional Research Lab., Trivandrum (India). 

A. Pandey, L. G. Radhika, and S. V. Ramakrishna. 
Biological Wastes BIWAED, Vol. 33, No. 2, p 
143-147, 3 tab, 7 ref. 1990. 

Descriptors: *Anaerobic digestion, 
wastewater, *Rubber, *Wastewater treatment, 
Bacteria, Biological treatment, Biological 
wastewater treatment, Hydrogen ion concentra- 
tion, Methane. 


*Industrial 


In setting up an anaerobic process for industrial 
wastewater treatment one of the major problems is 
the acclimatization of the bacterial population to 
the particular effluent. Natural rubber industry ef- 
fluent, which is a highly complex waste, car sig- 
nificantly upset a balanced living system which is 
well-set and acclimatized for biomethanation. The 
present investigation was undertaken to focus the 
attention on the start-up of anaerobic digestion of 
natural rubber effluent, and on the problems en- 
countered during the process. Laboratory experi- 
ments were carried out to compare the controlled 
and uncontrolled start-up of the anaerobic treat- 
ment of natural rubber effluent. It was found that a 
pH-controlled start-up was much more promising 
than an uncontrolled one. The biogas production 
was higher and a shorter period for stabilization 
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was required in the pH-controlled systems. (Lantz- 


W91-01056 


MECHANISMS OF COMPRESSIBLE SLUDGE 
CAKE SHRINKAGE. 

Stevens Inst. of Tech., Hoboken, NJ. Dept. of 
Civil, Environmental and Coastal Engineering. 

B. R. Bierck, and R. I. Dick. 

Journal of Environmental Engineering (ASCE) 
JOEEDU, Vol. 116, No. 4, p 663-682, July/August 
1990. 14 fig, 1 tab, 25 ref, append. NSF Grant 
CEE-8414614. 


Descriptors: *Activated sludge process, *Filtra- 
tion, *Mathematical models, *Sludge cake, 
*Wastewater treatment, Filter media, Synchrotron 
X-ray fluorometry, Young-Laplace equation. 


Shrinkage can bring about a significant consolida- 
tion of saturated filter cakes, and can result in the 
production of a filtrate that must be omitted from 
specific resistance calculations. Shrinkage results 
when curved air/liquid interfaces, which are 
bounded by solids, form at filter cake surfaces 
following the formation of the cake. The resultant 
decrease in pore water pressure is described by the 
Young-Laplace equation, which is used to express 
mathematically the effective stress which is caus- 
ing shrinkage. In-situ pore water pressure measure- 
ments corroborate the onset of shrinkage of a 
kaolin filter cake. Synchrotron x-rays were used to 
monitor temporal and spatial changes in the con- 
centration of cake-suspended solids. Significant 
shrinkage of an activated sludge filter cake was 
observed. Data on the concentration of cake-sus- 
pended solids are combined with filtrate produc- 
tion data to obtain singular values of the mass 
deposited per unit volume of filtrate of the cake- 
suspended solids produced by a kaolin slurry and 
an activated sludge. When shrinkage was ignored, 
calculated specific resistance valves for the kaolin 
slurry and activated sludge were in error by 10% 
and 23%, respectively. If the specific resistance 
test is to be standardized, means for accounting for 
effects of shrinkage must be included. (King-PTT) 
W91-01150 


IMMOBILIZED-CELL 
CHLOROPHENOLS. 
Pennsylvania Univ., Philadelphia. Dept. of Sys- 
tems Engineering. 

W. K. Shieh, J. A. Puhakka, E. Melin, and T. 
Tuhkanen. 

Journal of Environmental Engineering (ASCE) 
JOEEDU, Vol. 116, No. 4, p 683-697, July/August 
1990. 7 fig, 24 ref. 
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Descriptors: *Biodegradation, *Biological 
wastewater treatment, *Chlorinated hydrocarbons, 
*Phenols, *Wastewater treatment, Bacteria, Bio- 
logical treatment, Gas chromatography, Mass 
spectrometry, Microcarriers, Organic carbon, Par- 
achlorophenol, Phenolic pesticides, Secondary 
wastewater treatment. 


The ability of immobilized cells grown under oxic 
and fluidized conditions to degrade 4-chlorophenol 
(4-CP) and 2,4-dichlorophenol (2,4-DCP) is evalu- 
ated under different dilute rate conditions. Micro- 
carriers with 6.5 micron pores are employed for 
cell immobilization and retention. Results indicate 
that with feed 4-CP and 2,4-DCP concentrations at 
35.7 and 45.3 mg/l, good and stable removal per- 
formance is achievable at empty-bed hydraulic re- 
tention times as low as one hour. Stoichiometric 
release of chloride and removal of total organic 
carbon are also observed, implying that complete 
mineralization of 4-CP and 2,4-DCP is attainable. 
This observation is further validated with gas 
chromatography/mass spectrometry (GC/MS) 
data obtained in the 2.4-DCP experimentation. 
Colonization of immobilized cells on the microcar- 
rier surface is a slow but selective process. Exten- 
sive growth of filamentous bacteria is observed, 
with rod-shaped bacteria grown underneath and 
adhered to the filaments. Detachment of immobi- 
lized cells from the microcarrier surface is negligi- 
ble. The formation of microbial films on the micro- 





carrier surface with measurable thickness is absent. 
(Author’s abstract) 
W91-01151 


FIELD PERFORMANCE OF ACTIVATED 
CARBON ADSORPTION FOR SEWAGE AIR. 
National Univ. of Singapore. Dept. of Civil Engi- 
neering. 
. Koe, and N. C. Tan. 

Journal of Environmental Engineering (ASCE) 
JOEEDU, Vol. 116, No. 4, p 721-734, July/August 
1990. 7 fig, 4 tab, 9 ref. 


Descriptors: *Activated carbon, *Advanced 
wastewater treatment, *Hydrogen sulfide, *Odor 
control, *Wastewater treatment, Carbon column, 
Wastewater management. 


Sewage at the inlet works of a municipal 
wastewater treatment plant, was simultaneously 
pumped through two pilot columns, one filled with 
an alkali-impregnated carbon material, while the 
other was filled with a nonalkali-impregnated 
grade. Odor and H2S concentrations at the influent 
and effluent ports of the carbon columns were 
continuously monitored for about eight months. 
The odor and H2S concentrations of the influent 
sewage air varied significantly throughout the 
study period, averaging 120 standard odor units/ 
cubic m and 5.3 ppm, respectively. Breakthrough 
of odor at the effluent ports occurred earlier than 
that for H2S, and the initial breakthrough odor 
was exerted mainly by non-H2S compounds. Al- 
though the alkali-impregnated carbon was capable 
of removing a much larger quantity of H2S than 
the nonalkali-impregnated grade, its effectiveness 
in removing other odorous but non-H2S gaseous 
compounds was less significant. The cost of using 
nonalkali-impregnated activated carbon for odor 
removal was comparable to that of the alkali- 
impregnated carbon. This cost comparison, how- 
ever, ignores the effect of regeneration of the 
carbons. (Author’s abstract) 

W91-01155 


VIRUS REMOVAL BY SAND FILTRATION OF 
SEPTIC TANK EFFLUENT. 

Arkansas Univ., Little Rock. Dept. of Electronics 
and Instrumentation. 

M. A. Gross, and D. Mitchell. 

Journal of Environmental Engineering (ASCE) 
JOEEDU, Vol. 116, No. 4, p 711-720, July/August 
1990. 3 fig, 2 tab, 16 ref. 


Descriptors: *Sand filters, *Sand filtration, *Septic 
tanks, *Septic wastewater, *Soil disposal fields, 
*Viruses, *Wastewater management, Enterovir- 
uses, Physical treatment, Secondary wastewater 
treatment, Wastewater treatment, Water quality. 


Septic tank effluent (STE) is applied to stratified 
sand filter columns at a rate of 6.1 cm/day or 1.5 
day/sq ft demonstrated the ability of the sand 
ter to remove enteric viruses. The sites of virus 
retention were determined. Seven 10-cm diameter 
sand columns were constructed of 2 cm of dry, 
coarse sand, 10 cm of dry, fine sand, and 25 cm of 
glass sand, with the sand layers a by 5 cm 
of 1.9-cm rounded gravel. Household septic tank 
effluent containing poliovirus vaccine, type 1, 
strain LSc, is applied to te filters, and influent and 
effluent samples are collected. Enterovirus analy- 
ses were performed using plaque assays in buffalo 
monkey kidney cell cultures. Following the 
ter runs, the columns were dissected into 2.5 cm 
discs and the discs were assayed for enteroviruses. 
The filter columns were found to retain all viruses 
when the virus loading remains less than 33,00.00 
PFU/L (plaque-forming units per liter). Analyses 
of the filter discs showed that most viruses are 
retained in the top few centimeters of biologically 
active sand; mass balance reveals virus inactivation 
in the sand filter. (Author’s abstract) 
W91-01156 


EFFECTS OF AMMONIA ON ANAEROBIC DI- 
GESTION OF SIMPLE ORGANIC SUB- 


TES. 
Manitoba Univ., Winnipeg. Dept. of Civil Engi- 
neering. 
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D. M. Heinrichs, H. M. Poggi-Varaldo, and J. A. 
Oleszkiewicz. 

Journal of Environmental Engineering (ASCE) 
JOEEDU, Vol. 116, No. 4, p 698-710, July/August 
1990. 6 fig, 4 tab, 25 ref, append. 


Descriptors: *Ammonia, *Anaerobic digestion, 
*Inhibition, *Wastewater treatment, Biodegrada- 
tion, Biological treatment, Biological wastewater 
treatment, Microbial degradation, Nitrogen, 
Wastewater reactors. 


The effects of ammonia on mesophilic digestion of 
acetate, propionate, acetate-propionate mixtures 
and lactate were studied in batch serum bottles. 
The un-ionized ammonia nitrogen (UAN) affected 
the acetate-utilizing microorganisms in the accli- 
mated mixed cultures to a greater extent than 
propionate utilizing bacteria of other trophic 
groups. Effects of the un-ionized ammonia on solu- 
ble organic carbon (SOC) removal and methane/ 
biogas generation were less severe in bottles sup- 
plemented with sulfate, suggesting the develop- 
ment of an SOC sink mediated by sulfate-reducing 
bacteria. Analysis of the inhibition patterns of 
methane/biogas production has shown that UAN 
displayed a moderate half-kill dose (in the range of 
10 millimoles) and demonstrated a high sensitivity 
exponent. This suggests the potential for a sudden 
failure response by an anaerobic system subjected 
to an increasing ammonia concentration in the 
reactor. (King- 
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REVIEW OF OZONE GENERATING FACILI- 


PLANTS. 
Northeast Ohio Regional Sewer District, Cleve- 
= OH. 
or a bibliographic entry see Field 5F. 
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UNDERSTANDING THE EFFECTS OF OZON- 


North Dakota State Univ., Fargo. Dept. of Civil 
Engineering. 

R. Zimmerman, and D. Richard. 

Ozone: Science and Engineering OZSEDS, Vol. 
12, No. 2, p 107-114, 1990. 5 fig, 6 ref. 


Descriptors: *Biochemical oxygen demand, *Ef- 
fluents, *Ozonation, *Wastewater treatment, In- 
dustrial wastewater, Municipal wastewater, Organ- 
ic matter, Ozone. 


An increase in the biodegradability of secondary 
effluent after ozonation, as measured by CBOD5 
(carbonaceous BODS), generally has been consid- 
ered to be due to the conversion of non-biodegrad- 
able organic material. Experiments on a specific 
combined municipal/industrial waste containing a 
high percentage of malting plant wastewater 
showed that an increase in CBODS realized at the 
waste treatment plant was due to a shift in the 
oxygen uptake curve. Ozonation was found to 
affect both non-biodegradable and biodegradable 
° — matter and resulted in improved overall 
tt quality despite the observed increase in 
CBODS. As an indication of effluent quality, the 
CBODS test is felt to be inadequate. (Author’s 
abstract) 
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EVALUATION OF EMPIRICAL PROCESS 
DESIGN RELATIONSHIPS FOR OZONE DIS- 
INFECTION OF WATER AND WASTEWATER. 
Alberta Univ., Edmonton. Dept. of Civil Engi- 


neering. 

G. R. Finch, and D. W. Smith. 

Ozone: Science and Engineering OZSEDS, Vol. 
12, No. 2, p 157-175, 1990. 7 fig, 3 tab, 16 ref. 


Descriptors: *Ozonation, *Wastewater treatment, 
*Water treatment, Disinfection, Escherichia coli, 
Ozone, Performance evaluation, Statistical meth- 


Research to examine the dose-response of Escheri- 
chia coli ATOCC 11775 in an ozone demand-free 


phosphate buffer solution and in a high quality 
secondary wastewater effluent with a total organic 
carbon content of 8 mg/] and a chemical oxygen 
demand of 26 mg/l was undertaken. The studies 
were conducted in bench scale batch reactors for 
both water types. In addition, studies using second- 
ary effluent also were conducted in pilot scale, 
semi-batch reactor to evaluate scale-up effects. It 
was found that the ozone dose was the most impor- 
tant design parameter in both types of water. Con- 
tact time was of some importance in the ozone 
demand-free water and had no detectable effect in 
the secondary effluent. Contact time was of some 
importance in the ozone demand-free water and 
had no detectable effect in the secondary effluent. 
Pilot plant data confirmed the results obtained at 
bench-scale for the secondary effluent. Regression 
analysis of the logarithm of the E. coli response on 
the logarithm of the utilized ozone dose revealed 
that there was lack-of-fit using the model form 
which has been used frequently for the design of 
wastewater disinfection systems. This occurred as 
a result of a marked tailing effect from the log-log 
plot as the ozone dose increased and the kill in- 
creased. It was postulated that this was caused by 
some unknown physiological differences within 
the E. coli population due to age or some other 
factor. (Author’s abstract) 
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EFFECT OF SELECTED RCRA COMPOUNDS 
ON ACTIVATED SLUDGE ACTIVITY. 

= Environmental Consultants, Greenville, 
V. T. Volskay, C. P. Grady, and H. H. Tabak. 
Research Journal of the Water Pollution Control 
Federation JWPFAS, Vol. 62, No. 5, p 654-664, 
July/August 1990. 6 fig, 10 fig, 25 ref. EPA Coop- 
erative Agreement CR-813382-01-0. 
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source Conservation and Recovery Act, 
*Wastewater treatment, Butanoic acid, Butyric 
acid, Chlorinated hydrocarbons, Fate of pollutants, 
Kinetics, Mathematical models, Model studies, Or- 
ganic compounds, Respiration, Toxicity. 


A pilot plant study was undertaken to better un- 
derstand the fate and effects of 33 organic com- 
pounds listed in the Resource Conservation and 
Recovery Act (RCRA) on the activated sludge 
process. Eleven were insufficiently inhibitory to 
justify further testing and eight had responses that 
varied over time making it impossible to quantify 
their efforts. The kinetic impacts of the remaining 
14 (carbon tetrachloride, chlorobenzene, chloro- 
form, 1,2-dichloroethane, 1,2-dichloropropane, 2,3- 
dimethyl phenol, methylene chloride, nitroben- 
zene, phenol, tetrachoroethylene, toluene, 1,1,1- 
trichloroethane, 1,1,2-trichloroethane, and trichlor- 
oethylene) were quantified by measuring the 
Monod kinetic parameters for butyric acid degra- 
dation in the presence of several inhibitor concen- 
trations using a respirometric-based assay. At- 
tempts to model the effects of inhibitor concentra- 
tion on the Monod kinetic parameters with classi- 
cal linear, reversible inhibition models were unsuc- 
cessful but it was possible to model them with a 
general inhibition model proposed by Han and 
Levenspiel. (Author’s abstract) 
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NONPRIORITY ANALYSIS OF THE 
WASTEWATER STREAMS OF FOUR DYE 
MANUFACTURING FACILITIES. 

Rutgers - The State Univ., New Brunswick, NJ. 
Dept. of Food Science. 
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GIARDIA IN WASTEWATER: EFFECT OF 
TREATMENT. 

Pittsburgh Univ., PA. School of Engineering. 

L. W. Casson, C. A. Sorber, J. L. Sykora, P. D. 
Gavaghan, and M. A. Shapiro. 

Research Journal of the Water Pollution Control 
Federation JWPFAS, Vol. 62, No. 5, p 670-675, 
July/August 1990. 2 fig, 9 tab, 7 ref. 





Field 5—WATER QUALITY MANAGEMENT AND PROTECTION 


Group 5D—Waste Treatment Processes 


Descriptors: *Activated sludge, *Giardia, *Giar- 
diasis, *Human diseases, *Secondary wastewater 
treatment, *Wastewater treatment, Biological 
wastewater treatment, Disinfection, i 
wastewater treatment, Trickling filters, Water 
quality. 


Giardiasis is one of the most commonly identified 
waterborne intestinal diseases in the U.S.A. person 
infected with Giardia lamblia may shed on the 
order of ten to the eighth cysts/day, which may be 
collected in wastewater. Studying the removal of 
giardia cysts by selected unit processes during 
wastewater treatment at three wastewater treat- 
ment plants in the U.S. was the objective of this 
research. Background data were obtained during a 
nationwide study of cyst concentration in raw and 
treated wastewaters. These data suggest seasonal 
and geographic differences in Giardia cyst concen- 
trations in raw wastewater. More intensive sam- 
pling indicated that cysts are removed with vary- 
ing effectiveness during primary clarification and 
almost completely removed in the biological treat- 
ment processes. However, a direct comparison of 
cyst removal efficiencies showed that cyst concen- 
trations in the trickling filter effluent were higher 
than in the activated sludge process effluent. These 
data also suggest that cysts are concentrated in the 
mixed liquor suspended solids and, thus in the 
sludges. (Author’s abstract) 
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PERFORMANCE OF FOUR FULL-SCALE NI- 
TRIFYING WASTEWATER TREATMENT 
PLANTS INCORPORATING SELECTORS. 
CH2M/Hill, Denver, CO. 

G. T. Daigger, and G. A. Nicholson. 

Research Journal of the Water Pollution Control 
Federation JWPFAS, Vol. 62, No. 5, p 676-683, 
July/August 1990. 8 fig, 2 tab, 20 ref. 


Descriptors: *Activated sludge, *Bulking sludge, 
*Nitrification, *Secondary wastewater treatment, 
*Wastewater facilities, *Wastewater treatment, 
Aerobic sludge, Anaerobic sludge, Anoxic sludge, 
Biological treatment, Filamentous bulking, Selec- 
tors. 


The effect of installing selectors to control filamen- 
tous bulking at four full-scale nitrifying wastewater 
treatment plants was evaluated. The results indi- 
cate that a selector can be effective in controllin 
filamentous sludge bulking. Little difference in ef- 
fectiveness was observed for aerobic, anaerobic, or 
anoxic selectors. Long-term operating data indi- 
cate that selectors, coupled with an appropriate 
aeration basin configuration, are capable of pro- 
ducing a nonbulking activated sludge with a sludge 
volume index (SVJ) of less than 150 ml/g. Average 
SVI’s in the 60 to 90 ml/g range can be expected 
with values as low as 20 to 30 ml/g observed on 
occasion. An aerobic selector was not effective in 
controlling bulking in a complete-mix nitrifying 
system using surface mechanical aerators. (Au- 
thor’s abstract 
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CHEMOSTAT STUDIES OF A MIXED CUL- 
TURE GROWING ON PHENOLICS. 

Melbourne Univ., Parkville (Australia). Dept. of 
Microbiology. 

M. J. Hobson, and N. F. Mills. 

Research Journal of the Water Pollution Control 
Federation JWPFAS, Vol. 62, No. 5, p 684-691, 
July/August 1990. 6 fig, 2 tab, 35 ref. 


Descriptors: *Biological treatment, *Culturing 
techniques, *Growth chambers, *Phenols, *Sec- 
ondary wastewater treatment, *Wastewater treat- 
ment, Bacterial growth, Chemostat, Industrial 
wastes, Inhibition, Kinetics. 


Phenolics are common constituents of aqueous ef- 
fluent from coal-conversion processes, coking 
plants, petroleum refineries, and several chemical 
industries including pharmaceutical, fertilizer, and 
dye manufacturers. The growth of a mixed culture 
in a two-stage chemostat with growth limited by 
— was studied. The first stage provided a 

ly viable, adapted population that was fed at a 
constant rate to the second stage, where the con- 


centration of phenolics could be varied. The popu- 
lation exhibited inhibition kinetics at high concen- 
trations of phenolics. The viability of the culture 
decreased with increasing dilution rate, or with 
increasing phenolic concentration. The nonviable 
population did not utilize significant amounts of 
substrate, but ignoring viability can lead to a signif- 
icant underestimate of the growth rate. The main- 
tenance requirements were insignificant at noninhi- 
bitory levels of phenolics, but rose to 0.15 g/gh at 
inhibitory levels, possibly due to the need to repair 
damaged cell membranes. (King-PTT) 
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ECONOMIC CONSIDERATIONS IN 
WASTEWATER TREATMENT WITH DUCK- 
WEED FOR EFFLUENT AND NITROGEN 
RENOVATION. 

Ben-Gurion Univ. of the Negev, Sde Boker 
(Israel). Jacob Blaustein Inst. for Desert Research. 
G. Oron. 

Research Journal of the Water Pollution Control 
Federation JWPFAS, Vol. 62, No. 5, p 692-696, 
July/August 1990. 4 fig, 4 tab, 18 ref. 


Descriptors: *Agronomy, *Ammonia removal, 
*Duckweed, *Economic aspects, *Farm wastes, 
*Wastewater treatment, Agricultural engineering, 
Biological treatment, Domestic wastewater, Fertil- 
izers, Irrigation. 


Duckweed is one of the floating aquatic macro- 
phytes with a preference for ammonia uptake. The 
ammonia is assimilated into valuable nitrogen com- 
pounds that can subsequently be used for animal 
feed or agricultural fertilization. Outdoor — 
ments were conducted in shallow miniponds which 
were 20 to 30 cm deep to evaluate the performance 
of the duckweed species, Lemna gibba, as a strip- 
per for domestic wastewater. The results indicate 
that under adequate operational conditions the 
quality of accepted secondary effluents meets irri- 
gation reuse criteria. The annual yields of dry 
duckweed which is harvested two to three times a 
week, is anticipated to be about 55 tons/ha, with a 
protein content close to 30%. The benefit of the 
additional byproduct means a reduction in 
wastewater ex in the range of $0.020 to 
$0.050/cubic m. (Author’s abstract 
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PERFORMANCE OF LAGOON INTERMIT- 
TENT SAND FILTER SYSTEMS. 

Clemson Univ., SC. Dept. of Environmental Sys- 
tems Engineering. 

L. Rich, and E. f Wahberg. 

Research Journal of the Water Pollution Control 
Federation JWPFAS, Vol. 62, No. 5, p 697-699, 
July/August 1990. 4 tab, 7 ref. 
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The performance of nine lagoon intermittent sand 
filter systems were eval d with r t to the 
biological oxygen demand (BOD), total suspended 
solids (TSS), and NH3 nitrogen removed. All sys- 
tems were located either in South Carolina or 
Georgia and had permitted flow limits ranging 
from 303 cubic m/d to 12869 cubic m/d. The 
average 50% values for BOD, TSS and NH3-N 
were found to be 19, 25, 3.1 mg/l. The superior 
performance of the lagoon intermittent sand filter 
systems over aerated lagoons and most activated 
sludge systems was demonstrated. (Author’s ab- 
stract) 
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PROCESS CONTROL STRATEGY FOR THE 
BIOLOGICAL REDUCTION OF PHOSPHO- 
ROUS AND AMMONIA NITROGEN UTILIZ- 
ING THE A/O PROCESS. 

PSC Environmental Services, Limerick, PA. 

J. C. Hale. 

Water Pollution Control Association of Pennsylva- 
nia Magazine, Vol. 23, No. 2, p 37-41, March/ 
April 1990. 9 fig. 


Descriptors: *Activated sludge process, *Ammo- 
nia, *Biological wastewater treatment, *Nitrifica- 
tion, *Phosphorous removal, Regulations, 
*Wastewater treatment, Advanced wastewater 
treatment, Process control, Sludge treatment. 


The A/O Process is a process control wastewater 
treatment system which biologically reduces phos- 
phorous and ammonia nitrogen without the use of 
chemical addition. Two currently operative treat- 
ment plants are the Patapsco in Baltimore, 
Maryland which utilizes this process for phospho- 
rous removal, and the Oaks WWTP in Oaks, Penn- 
sylvania which uses the A/O process for ammonia 
nitrification. Since it is much more sensitive than 
conventional activated sludge methods, constant 
monitoring is n to control the return and 
waste sludge and oxygen flows. By utilization and 
analysis of the indicator parameters; namely, 
oxygen uptake and sludge generation rates, effluent 
quality, and SVI, the A/O Process can be effec- 
tively controlled within each plant to achieve full 
compliance with NPDES permit requirements. 
(D’Agostino-PTT) 
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WATERSHED 89: THE FUTURE FOR WATER 
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For primary bibliographic entry see Field 5G. 
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PHYSICO-CHEMICAL TREATMENT OF 
FUTURE 


WASTEWATER: EXPERIENCE AND 
DEVELOPMENT. 


Energy and Waste Systems Ltd., Westbury (Eng- 


D. E. Smith. 

IN: Watershed 89: The Future for Water Quality 
in a. Volume II. Proceedings of the 
IAWPRC Conference held in Guildford, UK, 17- 
20 April, 1989. Pergamon Press, New York. 1989. 
p 307-318, 6 fig, 5 tab, 10 ref. 


Descriptors: *Coagulation, *Lime, *Physicochem- 
ical treatment, *Wastewater treatment, Bacteria, 
Clarification, Coliforms, Disinfection, Parasites, 
Seawater, Sludge blanket reactors, Suspended 
solids, Viruses, 


Using lime-based coagulants in a high-rate upward 
flow blanket (UFSB) clarification process, substan- 
tial amounts of suspended solids and the biochemi- 
cal load associated with these solids can be re- 
moved from sewage. Furthermore, on dilution in 
seawater, treated effluent from the process has 
shown enhanced T90 data with respect to bacteria 
die-off, making the process particularly effective in 
bacterial reduction for estuarine and marine dis- 
charge. The single stage UFSB process is extreme- 
ly good at removing solids (up to 90%) from 
highly contaminated wastewater, and the blanket 
process allows results seen in laboratory settlement 
tests to be obtained, or even improved upon, at full 
scale under diurnal flow regimes. Insoluble bio- 
chemical oxygen demand is reduced and typical 
reductions of 50-70% have been achieved. The 
process can be quickly and easily retrofit to exist- 
ing works to uprate performance. The removal of 
large populations of bacteria from sewage has re- 
sulted in Sandown Bay, England being in compli- 
ance with the European Community Directive for 
bathing Waters despite the short sea outfall extend- 
ing only 300 meters below low water. Recent 
laboratory work has shown that there is great 
potential for the removal of salmonella, parasites, 
ascaris and viruses in the blanket process under the 
good clarification and highly ine conditions. 
Initial studies suggest that the system would enable 
the Engleberg guidelines for the reuse of 
wastewater in agriculture and aquaculture to be 
met in a high-rate, low-cost process as a useful 
alternative to stabilization ponds. (See also W91- 
01211) (Geiger-PTT) 
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SEWAGE TO IMPROVE THE QUALITY OF 
BATHING WATER AT A U.K. SEASIDE 
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p 319-330, 8 fig, 10 ref. 
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*Wastewater treatment, *Water pollution control, 
*Water quality, Chlorination, Coliforms, Environ- 
mental effects, Fish, Toxicity, Water quality con- 
trol, Weston Bay. 


Wessex Water’s surveys highlighted the need for 
remedial action at Weston-super-Mare, En; 
temporary scheme to disinfect sewage discharged 
to sea was proposed while long-term requirements 
were determined. Discharge water was chlorinated 
at the outfall site. Noncompliance with 95% limits 
for coliforms were noted due to tidal action and 
the presence of particulate matter in crude sewage 
that needed to be macerated to better expose bacte- 
rial populations to chlorine. Biological surveys of 
the intertidal regions and rocky outcrops within 
Weston Bay have not shown any detectable short- 
term effects on fauna or flora due to organochlor- 
ine formation. Tests with peracetic acid products 
showed that a switch to alternative disinfectants 
would be too costly at the present time. Trials with 
screens at Black Rock Pumping Station did not 
improve bacterial quality, but an overall improve- 
ment in the bathing water’s quality is anticipated 
from screening. A scheme to install a flash mixer 
unit and contact tank is expected to further im- 
prove the quality of bathing water. (See also W91- 
01211) (Geiger-PTT) 
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WATER QUALITY STANDARDS FOR BAC- 
TERIOPHAGES. 

Rijksinstituut voor de Volksgezondheid en Milieu- 
hygiene, Bilthoven (Netherlands). 

For primary bibliographic entry see Field 5G. 
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FATE OF ENTAMOEBA HISTOLYTICA 
DURING SEWAGE TREATMENT USING AN- 
AEROBIC DIGESTERS. 

University Coll., Cardiff (Wales). Dept. of Micro- 
biology. 

A. E. F. Medhat, and D. A. Stafford. 
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20 April, 1989. Pergamon Press, New York. 1989. 
p 381-390, 5 fig, 2 tab, 29 ref. 


Descriptors: *Amebas, ‘*Anaerobic digestion, 
*Protozoans, ‘*Sludge digestion, *Wastewater 
treatment, Acetates, Escherichia coli, Fatty acids, 
Methane, Pollutant identification, Starch, Volatile 
acids. 


The fate of Entamoeba histolytica was investigated 
during the anaerobic digestion of activated and 
primary sludges. Anaerobic digesters appeared to 
eliminate E. histolytica within hours of their addi- 
tion. A close inter-relationship existed between the 
volatile fatty acids concentrations in the digester 
and E. histolytica survival. E. histolytica survived 
in low volatile fatty acid concentrations of 100- 
1,500 mg/L, but survival of the ameba declined 
linearly with increasing volatile fatty acids concen- 
tration. E. histolytica cell numbers died off within 
12 hr in a thermophilic digester (55 C), while still 
producing good methane gas quality. However, in 

a mesophilic digester (25- 5 O, E. histolytica sur- 
vived up to 120 hr. The presence of acetate ap- 
peared to inhibit the uptake of the natural sub- 
strates of the protozoan, namely Escherichia coli 
cells and rice grains. Since E. histolytica can grow 
well in river waters and can cause disease in 
humans in subtropical climates, the discharge into 
river waters and application to land of treated 
sewage should be discouraged unless sufficient di- 
gestion of sludges is ensured to remove this patho- 
gen. (See also W91-01211) (Geiger-PTT) 
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ANAEROBIC DIGESTION OF INDUSTRIAL 
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*Industrial wastes, *On-site wastewater treatment, 
*Waste disposal, *Wasté treatment, *Wastewater 
treatment, Agricultural runoff, Europe, Fertilizers, 
Food-processing wastes, Manure, Municipal 
wastes, Sludge disposal, Solid waste disposal, 
Water quality standards. 


The future of water quality in Europe depends on 
the ability to reduce the pollution load of 
wastewaters discharged to the environment and 
the subsequent ability to clean abstracted water for 
reuse. The prospect of European unity in 1992 will 
allow commercial competition for waste treatment 
and all European technologies in this area will 
become fully cross-fertilized. Increasing standards 
will result in increased treatment and disposal costs 
which will be passed on to the consumer. Anaero- 
bic treatment systems will become an attractive 
option for wastewater treatment because they 
produce little sludge and so do not incur expensive 
tankering charges. Farm wastes are some of the 
most concentrated wastes produced and their 
runoff results in serious water pollution problems. 
Anaerobic digestion of agricultural wastes is most 
attractive due to its short payback time (4-5 yr). 
Several low cost agricultural digesters, including 
flexible liner digesters and fiberglass plugflow di- 
gesters, offer quicker payback periods. Due to 
recent advances in anaerobic digestion technology, 
more industrial wastewaters are becoming amena- 
ble to anaerobic treatment. These advances include 
the development of the fixed film reactors such as 
the Upflow Anaerobic Sludge Blanket and the 
Anaerobic Attached Film Expanded Bed digester. 
Moisture limitations for anaerobic digestion can 
now be controlled to make high solids digestion 
ible. As emission standards cause the costs of 
incineration to rise, anaerobic digestion will offer 
an attractive alternative for the treatment and dis- 
posal of municipal solid wastes. (See also W91- 
01211) (Geiger-PTT) 
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The strategy and methodology employed in ensur- 
ing minimal environmental impact from the dispos- 
al of industrial effluents involves definiation of the 
problem and all its component parts, data collec- 
tion and monitoring (effluent characterization) 
comparison with appropriate environmental stand- 
ards, evaluation of technically feasible options, and 
recommendations for implementation. Three case 
studies are reviewed to illustrate some of the prob- 
lems faced. In the first case, a treated waste from a 
petrochemical industry was being discharged into 


145 


a small estuary without meeting water quality 
standards for ammonia. In this case cordial liaison 
between the regulatory agency and the industrialist 
led to an agreement to substantially improve the 
discharged waste quality by providing for a fully 
nitrified effluent, possibly by employing an ex- 
tended aeration plant or an oxygen activated 
sludge facility to achieve the necessary 87% am- 
monia reduction. In the second case a building 
materials manufacturer experienced a buildup of 
waste sludge due to lime neutralization of acid 
scrubber gases. It was recommended that the 
system be operated not as a closed-loop but with a 
blow-down or draw-off from the recirculated 
water with clean water added for volume make-up. 
Operation of the plant in this manner permitted a 
stable condition to be achieved within the recircu- 
lated liquors. Studies of disposal options led to the 
choice to lime treat the blow down liquors, allow 
sufficient settlement for solids removal, and then 
recirculate the treated supernatants back to one of 
the process stages. In the third case, a food proc- 
essing industry exceeded consent conditions (in 
particularly COD) for discharging trade effluents 
to sewers. To remedy this situation, cost analyses 
and feasibility studies have demonstrated that an 
on-site treatment plant using physicochemical 
treatment plus wastes/sludge dis off-site or 
sludge consolidation on site would be viable op- 
tions. (See also W91-01211) (Geiger-PTT) 
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ADVANCED NITROGEN REMOVAL PROC- 
ESSES FOR DRINKING AND WASTE WATER 
TREATMENT. 
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moval, Suspended solids. 


Biological methods are commonly used for nitro- 
gen removal in wastewater and water treatment. 
However, in urban areas where space is scarce, 
basin volume may not be sufficient for purification 
of activated sludges. Biological Aerated Filters 
(BAF), an innovative technology for plant upgrad- 
ing can combine aerobic degradation of pollutants 
with physical retention of suspended solids in one 
reactor. In BAF, a high concentration of active 
biomass can be retained in the packed bed, while 
nitrifying bacteria can be attached to the filter 
media. Removal efficiency becomes independent 
of clarification and sludge settling, and ammonia 
oxidation can be achieved without sludge age re- 
quirements. In drinking water treatment, use of 
fixed film processes have become widespread for 
nitrate and ammonia removal due to their similari- 
ty to conventional filters. These biological process- 
es all profit from natural phenomena of nutrient 
removal while reducing costs and improving water 
quality. (See also W91-01211) (Author’s abstract) 
W91-01247 


WASTES FROM ANIMAL BREEDING: WATER 


TREA 
ORIZATION FOR PORTUGAL AND SOUTH- 
ERN EUROPE. 
Universidade Nova de Lisboa (Portugal). Facul- 
dade de Ciencias e Tecnologia. 
J. Santos Oliveira, and M. I. Alves Pereira. 
IN: Watershed 89: The Future for Water Quality 
in Europe. Volume II. Proceedings of the 
IAWPRC Conference held in Guildford, UK, 17- 
20 April, 1989. Pergamon Press, New York. 1989. 
p 445-454, 3 fig, 7 tab 23 ref. 


Descriptors: *Animal wastes, *Feedlot wastes, 
*Portugal, *Waste recovery, *Wastewater treat- 
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ment, *Water pollution control, Europe, Hogs, 
Nutrients, Recycling, Stabilization lagoons. 


Waste deriving from the raising of animals consti- 
tutes a problem which could reach serious propor- 
tions in rural areas of southern Europe. In these 
areas, the occurrence of dry periods justifies value- 
enhancement strategies for reutilization of the 
liquid wastes generated by animal husbandry. 
High-rate algal ponds (stabilization lagoons), use of 
wastes generated by pig farms as feed (nutrient 
recovery), and reutilization of liquid wastes for 
irrigation and fertilization make it possible to recy- 
cle a considerable proportion of the nutrients in 
these wastes. The standards governing the dis- 
charge of liquid wastes should take these factors 
into account and incorporate an ecologically-based 
strategy of integrated management of resources, 
rather than a strictly bio-destructive one. The es- 
tablishment of low-energy-cost technologies for 
solid/liquid separation (sedimentation and filtration 
techniques) can help to minimize negative effects 
and maximize the benefits of integrated manage- 
ment of animal wastes. Portugal has drawn up 
permit requirements for pig breeders to ensure that 
liquid residues from raising livestock meet dis- 
charge standards. (See also W91-01211) (Geiger- 


PTT) 
W91-01248 


CONTROL OF NITROGENOUS POLLUTION. 
Surrey Univ., Guildford (England). Dept. of 
Chemical Engineering. 

M. A. Winkler, and V. S. Manoranjan. 

IN: Watershed 89: The Future for Water Quality 
in Europe. Volume II. Proceedings of the 
IAWPRC Conference held in Guildford, UK, 17- 
20 April, 1989. Pergamon Press, New York. 1989. 
p 463-473, 4 ref. 


Descriptors: *Denitrification, *Nitrogen removal, 
*Wastewater treatment, *Water pollution control, 
*Water quality control, *Water treatment, Ammo- 
nia, Electrodialysis, Fertilizers, Ion exchange, Ni- 
trates, Nitrogen compounds, Physicochemical 
treatment, Reverse osmosis. 


Nitrogen compounds found in water can contrib- 
ute to many aspects of environmental pollution. In 
water, nitrogenous pollutants can have toxic ef- 
fects, including acting as carcinogen precursors, 
stimulate deoxygenation and eutrophication in 
rivers and interfering with purification processes. 
Nitrogenous pollutants are very common, occur- 
ring in domestic, agricultural and industrial wastes; 
distributed as fertilizers and formed naturally by 
living organisms and lightning. Techniques for 
conversion and removal of nitrogen compounds 
from water and wastewater are well developed. In 
wastewater treatment, ammonia is oxidized micro- 
biologically to nitrate, which is then removed by 
microbiological denitrification where sufficient 
substrate is available. In high-nitrogen industrial 
wastewaters, substrate may have to be added. A 
wide range of nutrient waste-products can be used 
nd = urpose. In water purification, there may 

cient dissolved oxygen for ammonia oxi- 
pm and/or organic substrate for microbiologi- 
cal denitrification. Several physicochemical meth- 
ods, such as reverse osmosis, electrodialysis and 
ion-exchange processes are commercially available. 
(See also 91-0121 1) (Author’s abstract) 
W91-01250 


WATER QUALITY MANAGEMENT IN ISTAN- 
CLEANER 


BUL: CREATING A ENVIRON- 
MENT. 
Istanbul Water and Sewerage Administration, 
Turkey. 

For primary bibliographic entry see Field 5G. 
W91-01254 


VARIABILITY REDUCTION MODEL FOR 
WASTEWATER TREATMENT. 

Surrey Univ., Guildford (England). Dept. of 
Chemical Engineering. 

V. S. Manoranjan, and M. A. Winkler. 

IN: Watershed 89: The Future for Water Quality 
in Europe. Volume II. Proceedings of the 
IAWPRC Conference held in Guildford, UK, 17- 


20 April, 1989. Pergamon Press, New York. 1989. 
p 515-518, 6 ref. 


Descriptors: *Mathematical models, *Variability, 
*Wastewater treatment, Optimization, Process 
control, Statistical methods, Systems analysis. 


Mathematical models and controlled experiments 
have been useful in understanding the mechanisms 
of various process steps in wastewater treatment. 
However, it is nevertheless difficult to forecast 
accurately the output quality of a full-scale treat- 
ment plant from knowledge of the input to the 
plant due to random fluctuations in feed. Time- 
series models could predict the output quality as 
part of a feed-forward/feed-back control system, 
but the predicted effluent quality may not fall 
within the required target range. Statistical optimi- 
zation techniques have been successfully used in 
Japan to reduce the variability of manufacturing 
processes. Such techniques known collectively as 
the Taguchi method, modify the system to reduce 
its sensitivity to the causes of variability, rather 
than attempt to control the actual sources of varia- 
bility. In the Taguchi procedures, the normal and 
test settings of the control factors are established 
and the noise factors and their ranges are identi- 
fied. The noise and control factor matrices are then 
constructed. These matrices are intelligent subsets 
of control and noise spaces which provide appro- 
priate coverage of these spaces. Standard methods 
of statistical experimental design can be used, such 
as mutually orthogonal Latin squares but fractional 
replication and Graeco-Latin squares require less 
test runs. The signal to noise ratio is evaluated for 
each combination of variables tested, and from 
these data, the settings that maximize the perform- 
ance measure can be predicted. Maximizing the 
performance measure is equivalent to reducing 
variability, which means that the predicted settings 
should also give minimum variation in the output 
quality of the treatment plant. In wastewater treat- 
ment, controlling the sources of variability is usual- 
ly impossible or expensive. The present technique 
may be amenable to modifications to make it suita- 
ble for wastewater treatment processes. (See also 
W91-01211) (Author’s abstract) 

W91-01255 


= CONTROL FOR THE 1990S--HIT OR 


WRe Engineering, Swindon (England). 

S. J. Toogood. 

Journal of the Institution of Water and Environ- 
mental Management JIWMEZ, Vol. 4, No. 3, p 
268-275, June 1990. 8 ref. 


Descriptors: *Biological wastewater treatment, 
*Odor control, *Public nuisance, *Ventilation, 
*Wastewater treatment, Adsorption, Air pollution 
control, Biofiltration, Chemical treatment, Disper- 
sion, Model studies, Odor-producing algae, Odors, 
Oxidation. 


A general strategy for dealing with odor problems 
at a sewage works, once the use of preventative 
measures alone has been ruled out is presented. A 
strategy for dealing with nuisance emphasizes a 
fully integrated approach, involving covering, ven- 
tilation design, and odor treatment. Some of the 
options for treatment are compared, including ad- 
sorption, dry oxidizing packings, wet chemical 
scrubbing and biological odor control processes 
(i.e., biofilters and bioscrubbers). The objective of 
any odor control scheme is to eliminate nuisance, 
not eliminate odors. The use of dispersion models 
can be used to determine the extent of remedial 
works, and acting early in the complaint process 
can result in a cost effective solution. It is conclud- 
ed that biological treatment is the most generally 
er method to the sewage works. (Ver- 
ooy- 
W91-01275 


GRAVEL BED HYDROPONIC SYSTEMS USED 
FOR SECONDARY AND TERTIARY TREAT- 
MENT OF SEWAGE EFFLUENT. 

Portsmouth Polytechnic (England). School of Bio- 
logical Sciences. 

J. E. Butler, R. F. Loveridge, M. G. Ford, D. A. 
Bone, and R. F. Ashworth. 


Journal of the Institution of Water and Environ- 
mental Management JIWMEZ, Vol. 4, No. 3, p 
276-284, June 1990. 5 fig, 4 tab, 9 ref. 


Descriptors: *Biofilms, *Biological wastewater 
treatment, *Contact beds, *Gravel, *Hydrophytes, 
*Hydroponics, *Reeds, *Secondary wastewater 
treatment, ‘*Tertiary wastewater treatment, 
*Wastewater treatment, Biochemical oxygen 
demand, Databases, Design criteria, Developing 
countries, Dolerite, Effluents, Limestone, Rural 
areas. 


Gravel bed hydroponic (GBH) systems planted 
with emergent hydrophytes, such as Phragmites 
australis (the common reed), treat domestic sewage 
effluents to acceptable environmental standards in 
an economic and efficient manner. Biochemical 
oxygen demand (BOD), ammonia, and coliform 
bacteria can be reduced by over 90% and dis- 
solved oxygen (DQ) substantially increased. In 
temperate zones, such as Europe, GBH systems 
can be used to replace conventional small rural 
treatment works, and for tertiary treatment of final 
effluents. In tropical and arid zones, GBH systems 
can provide locally-managed, cost-effective alter- 
natives to high-technology systems which are inap- 
propriate for use in developing countries. In the 
UK, the final effluent of the biological treatment 
works at one site was taken as feed water for three 
beds of different characteristics. Samples were col- 
lected monthly to provide successive sampling co- 
horts. The results form a multivariate database 
which will be used to identify design parameters 
for GBH systems. In Egypt, settled sewage from 
Abu Attwa is used as feed water after the grit, silt 
and heavy solids which bypass the overloaded 
works have been removed by resettlement in a 
dedicated humus tank. Preliminary results of this 
secondary GBH treatment reveal significant reduc- 
tions in BOD on all beds, with dolerite and lime- 
stone aggregates in 100 m channels performing 
most efficiently. Results from both the Egyptian 
and UK field-scale GBH trials have demonstrated 
a relationship between bed length and the extent of 
sewage treatment. (VerNooy-PTT) 

W91-01276 


DESORPTION OF ODOR SUBSTANCES 
FROM WATER BODIES TO THE ATMOS- 
PHERE 


Hyogo Prefecture Environmental Science Inst., 
Kobe (Japan). 

For primary bibliographic entry see Field 5G. 
W91-01282 


FATE OF SELECTED CHLORINATED OR- 
GANIC COMPOUNDS DURING SEMI-CON- 
TINUOUS ANAEROBIC SLUDGE DIGESTION. 
Rentokil Ltd., East Grinstead (England). Research 
and Development Div. 

R. S. K. Buisson, P. W. W. Kirk, and J. N. Lester. 
Archives of Environmental Contamination and 
Toxicology AECTCV, Vol. 19, No. 3, p 428-432, 
May/June 1990. 4 tab, 25 ref. 


Descriptors: *Anaerobic digestion, *Biological 
treatment, *Chlorinated hydrocarbons, *England, 
*Pesticides, *Sludge treatment, *Wastewater treat- 
ment, Biodegradation, Digestion, Herbicides, Pol- 
lutants, Polychlorinated biphenyls. 


The predominant sewage sludge treatment process 
in the United Kingdom is mesophilic anaerobic 
digestion. The fate of chlorinated organic micro- 
pollutants during this treatment process is, howev- 
er, largely unknown. Laboratory scale simulations 
were applied to assess the fate of chlorophenoxy 
herbicides, chlorophenols, polychlorinated biphen- 
yls, and organochlorine pesticides during the di- 
gestion of primary sludge and co-settled waste 
activated and primary sludge, obtained from full 
scale works. Incubation was carried out under non- 
sterile and sterile conditions. The use of a batch 
technique to study the anaerobic degradation of 
the chlorinated organic micropollutants permits 
observations on their rates of degradation. Previ- 
ous studies have demonstrated that when degrada- 
tion occurs, it is very rapid with micropollutants 
being completely removed within four days in 





—— digested sludge. In the case of the mixed 
- ested sludge which did not have such a high 
ids concentration and a proportion of whose 
solids consisted of the less readily degradable 
wasted mixed liquor solids, the rate of degradation 
was not as rapid. This lower inherent biodegrada- 
bility was illustrated by a subsequent continuous 
digestion study in which gas output was lower 
from the mixed sludge digester. However, the rate 
of degradation was still sufficiently rapid to 
remove the micropollutants within one retention 
time of a typical sludge digester. (Mertz-PTT) 
W91-01319 


ANAEROBIC TREATMENT OF BAKER’S 
YEAST WASTEWATER: II. SULFATE REMOV- 


British Columbia Univ., Vancouver. Dept. of Bio- 
Resource Engineering. 

K. V. Lo, A. Chen, and P. H. Liao. 

Biomass BIOMES, Vol. 23, No. 1, p 25-37, 1990. 3 
fig, 3 tab, 14 ref. 


Descriptors: *Anaerobic digestion, *Biological 
treatment, *Contactors, *Wastewater reactors, 
*Sulfates, *Wastewater treatment, Biomass, Chem- 
ical oxygen demand, Fixed-film reactor, Hydrogen 
ion concentration, Methane, Methanogenesis, Mo- 
lasses, Wastewater, Yeasts. 


The effect of sulfate removal from molasses 
wastewater on anaerobic digestion was studied 
using two reactors. One was an anaerobic rotating 
biological contact reactor with an active biomass 
developed on its support structure before the ex- 
periment commenced. The other was a new fixed- 
film reactor which was started without attached 
biomass. The experimental results showed that sul- 
fate removal from the wastewater did not improve 
the gas production and treatment efficiency of the 
anaerobic rotating biological contact reactor. This 
observation indicated that sulfate-reducing bacteria 
could not compete with methane-producing bacte- 
ria in a well-established active biomass reactor. 
However, the fixed-film reactor showed significant 
improvement in gas production (0.17-0.66 L CH4/ 
L/reactor day) and chemical oxygen demand re- 
duction (maximum of 44%) as a result of sulfate 
removal coupled with pH adjustment. Thus, the 
initial step of sulfate removal from molasses 
wastewater would appear to be essential to start up 
a reactor without well-developed biomass in order 
to enhance the slow-growing methanogens. (Au- 
thor’s abstract) 

W91-01322 


SEPTIC SYSTEM EFFICIENCY: PARALLEL 
AND SERIAL METHODS FOR DISTRIBUTING 
EFFLUENT. 


Tennessee Univ., Knoxville. Dept. of Agricultural 
Engineering. 

C. R. Mote, F. A. Mucke, and J. S. Allison. 
Journal of Environmental Health JEVHAH, Vol. 
52, No. ‘ p 283-287, March/April 1990. 3 fig, 5 
tab, 17 ref. 


Descriptors: ‘*Effluents, *Septic drain fields, 
*Septic tanks, *Soil disposal fields, *Wastewater 
disposal, *Wastewater treatment, Chemical oxygen 
demand, Fecal coliforms, Filtration, Groundwater 
pollution, Nitrogen, Phosphorus, Soil treatment. 


Parallel and serial methods of distributing septic 
tank effluent were compared using representative 
soil columns. Effluent was applied to each column 
for a period of 63 weeks. Weekly samples of ren- 
ovated effluent were evaluated for volume, chemi- 
cal oxygen demand, nitrogen, phosphorus, and 
fecal coliform content. Although both methods of 
distribution allowed the soil to adequately transmit 
the effluent, parallel distribution increased renova- 
tion efficiency. Discharges of poor quality effluent 
corresponded with periodic high water discharge 
rate episodes observed only for serial-loaded col- 
umns. These episodes and the associated reduction 
in renovation efficiency suggest that filter fields 
with serial distribution have greater potential for 
polluting the groundwater than do filter fields with 
parallel distribution. (Author’s abstract) 
'W91-01381 
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REMOVAL OF ORGANOHALOGENS AND 
ORGANOHALOGEN — IN RE- 
CLAIMED WASTEWATER--I 

California Univ., Los Angeles. Dept. of Civil Engi- 
neering. 

L. C. Bauman, and M. K. Stenstrom. 

Water Research WATRAG, Vol. 24, No. 8, p 949- 
955, August 1990. 5 fig, 3 tab, 21 ref. California 
mmm of Water Resources contract no. 
BS56726. 


Descriptors: *Disinfection, *Halogenated hydro- 
carbons, “Municipal wastewater, *Pesticides, 
*Wastewater renovation, *Wastewater treatment, 
*Water reuse, Chlorinated hydrocarbons, Chlorin- 
ation, Drinking water, Organic matter, Tertiary 
wastewater treatment, Trihalomethanes. 


A high level of treatment will be required if munic- 
ipal wastewater effluents are to meet drinking 
water standards. Reclaimed wastewaters contain 
significant levels of potentially hazardous organo- 
halogens derived from surface pollution. These 
compounds can be measured as instantaneous total 
organic halogens. In addition to background con- 
taminant removal, disinfection would be of prime 
importance for providing a safe product for con- 
sumption. Aqueous chlorine, a cost effective and 
efficient disinfectant, has come under scrutiny fol- 
lowing the discovery of trihalomethanes in drink- 
ing water. Fractionation, using synthetic resins of 
dissolved organic material in filtered secondary 
effluent from an advanced wastewater reclamation 
facility and unpolluted source water (based upon 
acidity, solubility and adsorbability), indicated a 
strong correlation between organohalogen forma- 
tion potential and organic carbon. Background or- 
ganohalogens were quantified as total organic ha- 
logens. In addition to humic substances, the classic 
trihalomethane precursors, hydrophilic substances 
that comprised the largest fraction of the dissolved 
material, were implicated because of their tenden- 
cy to form organic halogens upon chlorination. 
Evaluation of an existing comprehensive advanced 
treatment process for reclamation of municipal 
wastewaters indicated that it provides a high level 
of treatment with respect to removal of organoha- 
logens and precursor organics. (See also W91- 
01416) (Mertz-PTT) 

W91-01415 


REMOVAL OF ORGANOHALOGENS AND 
RECURSO) 


ORGANOHALOGEN P RS IN RE- 
CLAIMED WASTEWATER--II. 

California Univ., Los Angeles. Dept. of Civil Engi- 
neering. 

L. C. Bauman, and M. K. Stenstrom. 

Water Research WATRAG, Vol. 24, No. 8, p 957- 
964, August 1990. 7 fig, 2 tab, 33 ref. California 
= of Water Resources contract no. 
B56726. 


Descriptors: *California, *Halogenated hydrocar- 
bons, *Municipal wastewater, *Pesticides, 
*Wastewater renovation, *Wastewater treatment, 
*Water reuse, Air stripping, Carbon adsorption, 
Chlorinated hydrocarbons, Coagulation, Disinfec- 
tion, Drinking water, Flocculation, Hydrogen ion 
concentration, Reverse osmosis, San Diego, Ultra- 
violet treatment. 


The city of San Diego, CA has proposed to utilize 
reclaimed wastewater as a potential drinking water 
source. The proposal requires disinfecting and re- 
cycling effluent by mixing and storing the treated 
effluent with natural source waters in a reservoir 
for one year. The existing wastewater facility con- 
sists of primary treatment, secondary treatment, 
coagulation, flocculation, ultraviolet disinfection, 
reverse osmosis, air stripping and carbon adsorp- 
tion. Treatment would potentially be followed 
with disinfection by chlorination. Treatment, at 
bench scale, of filtered secondary effluent from an 
advanced wastewater reclamation facility indicat- 
ed that carbon adsorption and advanced oxidation 
each provide significant reductions in concentra- 
tions of both total organic halogens and organic 
halogens precursors. Equilibria and batch dynamic 
data suggested that multicomponent adsorption of 
total organic halogens and precursors was favor- 
able and pH dependent. In addition to contact 
time, oxidation of total organic halogens and pre- 


147 


cursors by ozone peroxide was highly dependent 
upon hydrogen peroxide dosages. (See also W91- 
01415) (Mertz-PTT) 

W91-01416 


BIODEGRADATION AND SECONDARY EF- 
FLUENT TOXICITY OF ETHOXYLATED SUR- 
FACTANTS. 

Eckenfelder, Inc., ee TN. 

J. Patoczka, and - Pulliam. 

Water Research WATRAG, Vol. 24, No. 8, p 965- 
972, August 1990. 5 fig, 5 tab, 25 ref, append. 


Descriptors: *Activated sludge process, *Biode- 
gradation, *Surfactants, *Wastewater treatment, 
Aliphatic surfactants, Aromatic surfactants, 
Carbon, Chemical oxygen demand, Ethylene 
oxide, Sludge, Toxicity. 


Several aromatic and aliphatic-based, ethoxylated 
surfactants were tested for their biodegradability 
and aquatic toxicity reduction. For all the tested 
surfactants, almost complete primary biodegrada- 
tion by the activated sludge process was achieved 
as measured by the cobalt thiocyanate active sub- 
stances test. Aliphatic-based products demonstrat- 
ed better biodegradability in terms of total organic 
carbon and chemical oxygen demand reduction 
efficiency than aromatic-based products. Toxicities 
of individual surfactants, their mixtures, and ef- 
fluents from biological reactors treating surfactant 
mixtures were determined using Mysidopsis bahia. 
For aromatic-based surfactants with the same eth- 
ylene oxide molar ratio, the toxicity of the non- 
biodegraded, aliphatic-based product was highest 
for the non-ionic (unsubstituted) surfactant. Toxici- 
ties of the non-biodegraded, aliphatic-based surfac- 
tants were in the same range as those of the non- 
biodegraded aromatic-based products. Increasing 
ethylene oxide molar ratios resulted in an exponen- 
tial decrease in surfactant toxicities. Biological 
treatment of the aliphatic-based surfactants result- 
ed in non-toxic effluents even at high (600 ml/L) 
influent concentrations. Effluents from reactors 
treating aromatic-based surfactants demonstrated 
markedly higher toxicities than those from treat- 
ment of aliphatic-based products. The presence of 
an active group appeared to have less effect on 
biological effluent toxicity than did the product 
base structure. (Author’s abstract) 

W91-01417 





OXIDATION OF PHENOLS IN WATER BY 
HYDROGEN PEROXIDE ON ALUMINE SUP- 
PORTED IRON (OXYDATION DES PHENOLS 
PAR LE PEROXYDE D’HYDROGENE EN 
MILIEU AQUEUX EN PRESENCE DE FER 
SUPPORTE SUR ALUMINE). 

Poitiers Univ. (France). Lab. de Chimie de I’Eau et 
des Nuisances. 

For primary bibliographic entry see Field 2K. 
W91-01418 


MODIFIED HARDWICKIA BINATA BARK 
FOR ADSORPTION OF MERCURY (ID FROM 
WATER. 
National Environmental Engineering Research 
Inst., Nagpur (India). 

A.M. Deshkar, S. S. Bokade, and S. S. Dara. 
‘om Research WATRAG, Vol. 24, No. 8, p 
1011-1016, August 1990. 11 fig, 3 tab, 17 ref. 


Descriptors: *Mercury, *Trees, *Wastewater treat- 
ment, Acetates, Bark, Chemical reactions, Coagu- 
lation, Formaldehyde, Hardwickia, Heavy metals, 
Hydrogen ion concentration, Nitrates, Waste treat- 
ment. 


Mercury is commonly removed from wastewaters 
by chemical precipitation, conventional coagula- 
tion, lime softening, adsorption, ion exchange, and 
reverse osmosis. The use of modified tree barks 
was investigated for removal of heavy metals as 
early as 1941. Hardwickia binata bark was found to 
have a good sorption capacity for mercury (II), 
and color leaching was prevented and the physical 
characteristics of the bark improved by treatment 
with formaldehyde in an acidic medium. Studies 
indicated that the sorption of Hg(II) increases as 
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the pH increases and a contact time of 2 hours was 
found to be optimum. Modified bark can remove 
most of the Hg(II) from water if its concentration 
is below 20 mg/L and sorption of mercury con- 
formed to the Freundlich adsorption isotherm. The 
presence of light metal ions interferes with the 
sorption of mercury. Mg(II) at a concentration of 
200 mg/L interferes with sorption to a maximum 
extent. Column studies showed that the capacity of 
the bark was 0.34 mequiv/g. In the presence of 
metal cations such as Pb(2+), Cd(2+), Zn(2+), 
and Cu(2+) the sorption of Hg(2+) was the 
lowest compared to other cations showing that 
other cations compete with Hg(2+) for sorption 
by the bark. Among the different anions, it was 
observed that sorption of mercury was maximum 
for acetate and nitrate (97%). The break-through 
sorption capacity determined by conducting a 
column experiment was observed to be 21 mg/g. 


(Me 
W91-01422 


TRACER STUDY OF THE HYDRAULICS OF 
FACULTATIVE STABILIZATION PONDS. 
AGAMIT S.A., Madrid (Spain). Environmental 
Engineering Dept. 

M. D. Moreno. 

Water Research WATRAG, Vol. 24, No. 8, p 
1025-1030, August 1990. 10 fig, 2 tab, 11 ref. 


Descriptors: *Retention time, *Stabilization ponds, 
*Tracers, *Wastewater treatment, Heavy water, 
Hydraulics, Model studies, Spain, Stirred tank re- 
actor model, Water circulation. 


Low-cost wastewater treatment methods have 
become increasingly popular in Spain in recent 
years, due in part to a surge in the demand for 
water sanitation and environmental concern in the 
general population. Among these methods, the 
most widely employed are wastewater stabilization 
ponds. This technique is simple, reliable and eco- 
nomical. It provides good-quality effluent, with a 
high degree of disinfection and a low content in 
organic matter. The hydraulic behavior of 
wastewater stabilization ponds operating in differ- 
ent regions in Spain was investigated using a stimu- 
lus-response technique. A tracer, tritiated water, 
was injected at the entrance of each one of the 
facultative ponds at five facilities. The resulting 
time distribution functions were used to calculate 
the mean hydraulic residence time and the extent 
of short-circuiting inside the ponds. The percent- 
age of dead volume ranged from 10 to 42%. Treat- 
ment efficiency would thus be substantially im- 
proved by correcting these large dead volumes. 
The inlets and outlets of the ponds have been 
redesigned and are being rebuilt as remedial meas- 
ures to this problem. The statistical analysis of the 
results indicates that the completely stirred tank 
reactor model can be used to represent the hydrau- 
lic behavior of all the ponds studied, at a 99% 
confidence level. (Mertz-PTT) 

W91-01424 


EFFECT OF FEED COMPOSITION, AEROBIC 
VOLUME FRACTION AND RECYCLE RATE 
ON NITROGEN REMOVAL IN THE SINGLE- 
SLUDGE SYSTEM. 

Technion - Israel Inst. of Tech., Haifa. Faculty of 
Civil Engineering. 

A. Brenner, and Y. Argaman. 

Water Research WATRAG, Vol. 24, No. 8, p 
1041-1049, August 1990. 6 fig, 3 tab, 10 ref, 
append. 
Descriptors: *Mathematical models, *Nitrogen, 
*Nitrogen removal, *Sludge treatment, 
*Wastewater treatment, Ammonia, Biomass, 
Chemical oxygen demand, Municipal wastes, Sim- 
ulation, Waste treatment. 


A recently developed and experimentally validated 
model was used to delineate the effects of various 
design and operation parameters on the perform- 
ance of single-sludge systems. Model simulation 
resulted in charts which illustrate the mutual ef- 
fects of raw feed chemical oxygen demand/ammo- 
nia ratio, aerobic volume fraction and recycle rate. 
The most significant phenomenon, observed ex- 
perimentally and supported by the simulation, is 


that increasing recycle may lead to increased efflu- 
ent nitrate. This situation may occur under low 
raw chemical oxygen démand/ammonia ratios, 
whereas for high chemical oxygen demand/ammo- 
nia ratios, as in most domestic wastes, an opposite 
phenomenon occurs. This means that the recycle 
has an optimum value that depends on feed compo- 
sition and on aerobic/anoxic fraction of the system. 
The presence of viable cells in the feed in signifi- 
cant numbers affects the composition of biomass in 
the system and the removal of nitrogen com- 
pounds. _— 's abstract) 

W91-01426 


CONTROL OF SLUDGE SETTLING CHARAC- 
TERISTI SINGLE-SLUDGE 


IS. 
Technion - Israel Inst. of Tech., Haifa. Faculty of 
Civil Engineering. 
A. Brenner, and Y. Argaman. 
Water Research WATRAG, Vol. 24, No. 8, p 
1051-1054, August 1990. 2 fig, 14 ref. 


Descriptors: *Activated sludge process, *Bulking 
sludge, *Flocculation, *Nitrogen, *Sludge treat- 
ment, *Wastewater treatment, Ammonia, Chemical 
oxygen demand, Denitrification, Denitrifying bac- 
teria, Filamentous bacteria, Microorganisms, 
Sludge. 


Many studies have been carried out and many 
models proposed in order to understand and ex- 
plain the mechanisms of bulking and biofluccula- 
tion. All of these studies related sludge bulking to 
the different substrate utilization rates and different 
growth rates of the flocculent and filamentous 
microbes under different operational conditions. 
However, denitrifying ability may affect popula- 
tion dynamics in activated sludge processes. Oper- 
ation of activated-sludge in the single-sludge mode 
is suggested as an operational device for the pre- 
vention of filamentous bulking. It is hypothesized 
that the most filamentous microbes do not possess 
denitrifying ability and that the denitrifying mi- 
crobes good steeling characteristics. It is 
therefore concluded that nitrogen transformations 
within the single-sludge system play an important 
role in the selection of microbial population by 
affecting the fractionation of organic carbon re- 
moval between the aerobic and the anoxic zones. 
In order to improve sludge settling characteristics, 
the aerobic volume fraction and the recycle rate 
should be carefully selected, based on the influent 
chemical oxygen demand/ammonia ratio. (Mertz- 


) 
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SIPHONING SLUDGE. 

Houston Dept. of Public Works, TX. Wastewater 
Div. 

V. Bahl, and J. L. Geibel. 

Civil Engineering (ASCE) CEWRASY, Vol. 60, 
No. 9, p 70-71, September 1990. 


Descriptors: ‘*Civil engineering, *Siphons, 
*Sludge, *Wastewater facilities, *Wastewater man- 
agement, Ammonia, Biological oxygen demand, 
Clarification, Clarifiers, Nitrogen, Scum, Suspend- 
ed solids, Texas, Water quality standards. 


A massive wastewater treatment expansion using 
automatic sludge collection systems is helping 
Houston grow again. Amid the boom years of the 
early 1970s, the city had to curtail development 
because of: insufficient growth of wastewater treat- 
ment systems. Numerous small wastewater treat- 
ment plants became overloaded as service areas 
grew. Beginning in 1974, Houston set out to en- 
large or upgrade 30 treatment plants, as well as to 
construct several new facilities for a 700 sq mi 
catchment area. Efficient removal of scum and 
floating debris became a major consideration when 
planning and designing new and upgraded facili- 
ties. Floating siphon sludge collection systems met 
the need. Floating siphon clarifiers were used at 
the Keegans Bayou Wastewater Treatment plant 
and at an addition to the Sims Bayou Wastewater 
Treatment plant. At the Metro Central Wastewater 
Treatment plant, floating siphon systems were in- 
stalled in two final clarifiers as part of an expansion 
project. Keegans Bayou, Sims Bayou, and Metro 


Central plants now typically treat wastewater that 
averages 200 mg/L of biological oxygen demand 
(BOD) and has similar levels of total suspended 
solids (TSS). Ammonia as nitrogen averages 15 
mg/L and organic nitrogen averages 9 mg/L. 
Aided by the automatic sludge collection systems 
the three plants consistently produce treated efflu- 
ent that falls well below the permissible 30-day 
average of 10 mg/L BOD and 15 mg/L TSS. 
Ammonia nitrogen levels also fall below the per- 
missible average of 3 mg/L in summer and 5 mg/L 
in winter. Houston abandoned many small 
wastewater treatment plants. Several lift stations 
were built to direct flows to the new regional 
facilities. (Fish-PTT) 
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GROUTING SLIP LINERS: THE NEW INSIDE 
STORY. 

Halliburton Services, Houston, TX. 

L. Lee. 

Civil Engineering (ASCE) CEWRA9, Vol. 60, 
No. 9, p 78-80, September 1990. 1 fig. 


Descriptors: *Civil engineering, *Grouting, 
*Liners, *Maintenance, *Pipes, *Sewer systems, 
*Sewers, Bulkheads, Collapse, Corrosion, Design 
standards, Flotation, Flow system, Industrial 
wastewater, Materials engineering, Pipe flow, 
Storm drains. 


One cost-effective method of repairing storm 
drains, industrial drains, and sanitary sewers is slip 
lining: slipping a new pipe inside an old one and 
grouting it into place. It saves time and money, and 
lessens repair work. Large-diameter pipe is usually 
slip lined with jointed pipe pushed into the old 
pipe; small-diameter pipe is usually slip lined with 
continuous pipe pushed or pulled into place. 
Grouting prevents a failed installation in four 
ways: providing support for the pipe, slowing cor- 
rosion of the existing pipe, blocking the flow of 
water ogg od the annular space, and preventing 
long-term — or collapse of the new liner 
pipe. Factors affecting the grouting operation in- 
clude water in the annular space, pipeline access, 
profile of the existing pipe, flotation effects, the 
volume of grout required, and the initial cause for 
pipe failure. The safest method for horizontal pipe 
is circulation grouting, which consists of pourin e 
grout into one end of the system and tapping o 
the water and air at the opposite end. Stage grout- 
ing with controlled flotation is the best method for 
large-diameter thin-walled pipe. The best grouting 
material should have low viscosity, a clean inter- 
face with water, low specific gravity, low heat of 
hydration, and must not segregate when poured 
through water. Pumping time should be long and 
the grout should be impermeable and continuous- 
ly-mixed. The planning and design stages should 
include a safe external pressure limit for the pipe; 
bulkhead design, venting requirements, placement 
and number of stages; profile and map of existing 
line showing all surface obstructions, elevations, 
and pipe-run footages; and number of stages for the 
grouting operation. (Fish-PTT) 
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BALANCING THE SCADA EQUATION FOR 
THE FIRST-TIME USER. 

Control Mfg. Co., Belmont, CA. 

For primary bibliographic entry see Field 7B. 
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INDUSTRIAL PRETREATMENT: COOPERA- 
TION--TO A POINT... 

Metropolitan Waste Control Commission, St. Paul, 
MN. 


L. H. Hermes, and J. D. Syme. 
Water Engineering and Management WENMD2, 
Vol. 137, No. 8, p 40-41, August 1990. 3 fig. 


Descriptors: *Compliance, *Industrial wastewater, 
*Metropolitan water —— *Pretreatment 
of astewater, facilities, 
*Wastewater management, Industrial plants, Indus- 
trial wastes, Legal aspects, Metal-finishing wastes, 
Minnesota, Waste recovery, Water quality stand- 
ards. 








A major goal of industrial waste management is to 
discharge cleaner water. At the very least that 
means strict monitoring and enforcement. Strict 
enforcement of pretreatment requirements has 
proven to be the most effective route to a cleaner 
waste stream for the Industrial Waste Division of 
the Metropolitan Waste Control Commission, St. 
Paul, Minnesota, the regional wastewater treat- 
ment authority for the St. Paul-Minneapolis metro- 
politan area. The Commission has never been in 
court to battle an industrial waste violator. The use 
of stipulation agreements has proven to be a more 
effective and quicker remedy. A stipulation agree- 
ment is a legal contract entered into by the Com- 
mission and the violating industrial user, s 14 
the actions which will be taken to achieve compli- 
ance, and including a compliance schedule. Part of 
the success of industrial pretreatment efforts in the 
Twin Cities is due to the success of a privately- 
owned centralized treatment and recovery facility. 
Wastes handled at the facility are generated mainly 
by metal-plating shops and electronics manufactur- 
ing. Industrial waste control is a major issue for the 
1990s. The Commission is currently — revi- 
sions to its waste discharge rules, and additional 
limits for toxic organics may be added in the 
future. (Fish-PTT) 

W91-01565 


START-UP OF LOW TEMPERATURE ANAER- 
OBIC REACTORS USING FRESHWATER 
METHANOGENIC SEDIMENTS. 

Universidad Autonoma de Barcelona (Spain). 
Unidad de Ingenieria Quimica. 

M. Bardulet, J. Cairo, and J. M. Paris. 
Environmental Technology ETLEDB, Vol. 11, 
No. 7, p 619-624, 1990. 3 fig, 1 tab, 19 ref. Commis- 
sion of the European Communities Contract Nr. 
EN3B-0050-E(B). 


Descriptors: *Anaerobic digestion, *Biogas, 
*Methanogenesis, *Sludge, *Wastewater treat- 
ment, Biological wastewater treatment, Fluvial 
sediments, Sludge digestion, Spain, Substrates. 


Currently anaerobic bos processes are mainly 
operated at the mesophilic range of temperatures. 
However, recently attention has been paid to the 
study of low temperature anaerobic digestion, 
which might serve as a method for energy recov- 
ery from organic wastes. Biogas production has 
been observed in lake sediments, wetlands, and 
marshes at temperatures between 4 and 15 C. Some 
methanogenic species, with low optimal tempera- 
tures have been isolated from sea and lake sedi- 
ments. There is ongoing research to identify and 
characterize methanogenic flora which develops in 
low-temperature environments that might be uti- 
lized as inocula. The ys of this project was 
to start up anaerobic oo at 20 C, with non- 
conventional inocula (fresh water sediments) to 
assess the feasibility of utilizing such inocula to 
anaerobically treat different wastewaters. This 
process appeared to be stable for the three sub- 
strates studied; pig manure, distillery waste and 
sewage sludge. The total solids concentrations for 
pag a substrates were 40, 25, and 32 kg/cubic 
p gfhrrnond se 5 The range of organic load applied 
was 0.1-1.3 kg COD/cubic m/day. Biogas produc- 
tion ranged from 0.195 to 0.257 cubic m biogas/ 
cubic m substrate/day, and the percentage of 
methane ranged from 66 to 76%. The results of 
this work indicate that fresh water sediments are a 
promising alternative to conventional anaerobic 
sludge for inoculating low temperature anaerobic 
digesters. (Korn-PTT) 
W91-01637 


HYDRAULIC SHOCK LOADINGS OF 


CHOCS 
HYDRAULIQUES DES EAUX USEES DE RUIS- 
SELLEMAENT PLUVIAL URBAIN SUR UN 
SYSTEME DE TRAITEMENT DES EAUX). 
Institut National de la Recherche Scientifique, Ri- 
mouski (Quebec). 
D. Couillard, and R. D. Tyagi. 
Environmental Technolo; ETLEDB, Vol. 11, 
No. 7, p 635-650, 1990. 5 fig, 1 tab, 30 ref. English 
Summary. 
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Descriptors: *Nutrient concentrations, *Rainfall- 
runoff relationships, *Urban runoff, *Wastewater 
treatment facilities, Biological wastewater treat- 
ment, Canada, Flow characteristics, Literature 
review, Rainfall, Runoff, Wastewater, Wastewater 
treatment. 


During rain events, run-off waters from urban 
areas are carried by combined sewer systems 
toward wastewater treatment facilities. The char- 
acteristics of these waters are different from those 
of usual wastewaters especially concerning flow. A 
sampling program and knowledge found in litera- 
ture review lead to the conclusion that variations 
in flow and concentrations of nutrients measured 
during the sampling —_— did not cause any im- 
portant changes in operation of a biological 
wastewater treatment system. (Author’s abstract) 
W91-01638 


GLUCOSE INDUCED BREAKDOWN OF EN- 
HANCED BIOLOGICAL PHOSPHATE RE- 
MOVAL. 

Ceskoslovenska Akademie Ved, Ceske Budejovice. 
Inst. of Landscape Ecology. 

J. S. Cech, and P. Hartman. 

Environmental Technology ETLEDB, Vol. 11, 
No. 7, p 651-656, 1990. 3 fig, 2 tab, 7 ref. 


Descriptors: *Activated sludge, *Anaerobic diges- 
tion, *Phosphorus removal, *Tertiary wastewater 
treatment, “Wastewater treatment, Activated 
sludge process, Aerobic conditions, Anaerobic 
conditions, Bacteria, Bacterial physiology, Biologi- 
cal wastewater treatment, Czechoslovakia, Sub- 
Strates. 


Extensive research has been conducted on anaero- 
bic-aerobic activated sludge systems in recent 
— in an attempt to increase their capacity for 
ee phate removal from wastewater. The en- 
ced phosphate removal is Hee wenger attributable 
to the presence of certain bacteria capable of poly- 
phosphate accumulation under aerobic conditions. 
Polyphosphate stored in bacterial cells is then hy- 
drolyzed under anaerobic conditions to provide 
bacteria with the energy needed for an anaerobic 
substrate uptake. Two laboratory anaerobic-aero- 
bic activated sludge reactors were operated to 
study enhanced biological phosphate removal. 
They differed only in organic substrate composi- 
tion. Reactor F was fed with acetate, reactor G 
with an acetate-glucose mixture. Both reactors 
were started with identical activated sludge which 
had an enhanced biological phosphate removal 
ability. During the adaptation period, this ability 
increased several fold in reactor F but it was 
completely lost in reactor G. In spite of this fact, 
organic substrate also disappeared from the solu- 
tion during the anaerobic stage in reactor G. Inter- 
ferences due to electron acceptors such as dis- 
solved oxygen, nitrates, nitrites, and sulfates were 
too low to explain this phenomenon. (Author’s 


abstract) 
W91-01639 


REDUCTION OF TOXIC CHROMATE IN AN 
INDUSTRIAL EFFLUENT BY USE OF A 
CHROMATE-REDUCING STRAIN OF ENTER- 
OBACTER CLOACAE. 

Tokyo Univ. (Japan). Inst. of Applied Microbiolo- 


gy. 

H. Ohtake, E. Fujii, and K. Toda. 

Environmental Technology ETLEDB, Vol. 11, 
No. 7, p 663-668, 1990. 5 fig, 15 ref. 


Descriptors: *Anaerobic bacteria, *Chromates, 
*Chromium, *Detoxification, *Enterobacter, *In- 
dustrial wastes, *Wastewater treatment, Anaerobic 
conditions, Effluents, Heavy metals, Japan, Muta- 
genicity, Toxicity. 


Chromate is one of the toxic heavy metals which 
are common pollutants and has been shown to be 
mutagenic in a number of bacterial systems. 
Wastewaters containing toxic chromate are gener- 
ated in many industrial processes. Hexavalent 
chromium is very soluble in water and forms the 
divalent anions chromate and dichromate. Detoxi- 
fication and removal of hexavalent chromium in an 
industrial effluent was investigated using Entero- 
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bacter cloacae. This bacterium could completely 
reduce chromate to less toxic trivalent chromium 
when appropriate nutrients were supplied to the 
effluent. The reduction rate was strongly depend- 
ent on the amount of added carbon and energy 
sources, and also on cell density. Since the reduced 
chromium readily formed insoluble chromium hy- 
droxides, about 40% of the reduced chromium 
could be removed from the treated water by cen- 
trifugation. The important features of the bacterial 
reduction of toxic chromate were as follows: (1) 
the reduction occurred only under anaerobic con- 
ditions, (2) carbon and energy sources were re- 
Fg not only for the bacterial “ip se but also 
or the reduction of chromate, (3) the reduction 
occurred at a neutral pH and at normal tempera- 
tures of 20-40 C, (4) the rates of reduction were 
proportional to cell number, and (5) the chromate 
reduction was inhibited to some extent by metal 
ions including Cu(2+), Mn(2+), and Zn(2+). 
(Korn- 
W91-01641 


DESIGN CONSIDERATIONS FOR WASTE 
WATER TREATMENT WITH WATER HYA- 
CINTH E. CRASSIPES, 

Universidad Autonoma Metropolitana, Mexico 
City. Dept. de Biotecnologia. 

O. M. Hermosillo, and S. Sarquis 

Environmental Technology ‘ETLEDB, Vol. 11, 
No. 7, p 669-674, 1990. 5 fig, 3 tab, 15 ref. 


Descriptors: *Wastewater treatment, *Wastewater 
treatment facilities, *Water hyacinth, Biochemical 
oxygen demand, Design criteria, Maturation 
ponds, Mexico, Nutrients, Toxic wastes. 


The use of the water hyacinth for the removal of 
nutrients, biochemical oxygen demand (BOD) and 
toxic substances has been practiced at pilot and full 
scale levels by many researchers. This study was 
conducted to provide a design methodology for 
wastewater treatment in water hyacinth ponds. In 
order to efficiently use water hyacinth ponds for 
nutrient removal they must be designed as matura- 
tion ponds according to the existing local condi- 
tions, which implies that secondary treatment is 
needed prior to the water hyacinth pond. Satisfac- 
tory removal efficiencies can be obtained by de- 
creasing the nitrogen load input to the system. This 
requires a larger pond area that causes increased 
biomass harvesting and disposal problems. The 
water-hyacinth density also plays an important 
role. The plant must be harvested periodically to 
keep the population between 80 and 120 T/Ha/d 
which results in the optimum growth rate. Litera- 
ture data was compiled with growth rate and yield 
measurements to develop a performance equation 
with two dimensionless groups indicating the 
system capacity for nutrient removal. It was con- 
cluded that organic loads up to 10 Kg BOD/Ha/d 
are critical to obtain nitrogen removal efficiencies 
greater than 80%. (Korn-PTT) 
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MICROBIOLOGY OF FOAMING IN ACTIVAT- 
ED SLUDGE PLANTS. 

Bendigo Coll. of Advanced Education (Australia). 
Dept. of Biological and Chemical Sciences. 

J. A. Soddell, and R. J. Seviour. 

Journal of Applied Bacteriology JABAA4, Vol. 
pos No. 2, p 145-176, August 1990. 8 fig, 2 tab, 227 
ref. 


Descriptors: *Activated sludge, *Activated sludge 
process, *Bacteria, *Bulking sludge, *Flocculation, 
“Foaming, *Fungi, *Microbiology, *Microorga- 
nisms, * /astewater treatment, Actinomyces, Aus- 
tralia, Bacterial analysis, Bacterial biochemistry, 
Bacterial ecology, Bacterial physiology, Biological 
treatment, Microthrix, Nostoc, Sphaerotilus, 
Wastewater facilities. 


One of the most common forms of biological treat- 
ment of sewage is the activated sludge process 
which is a two stage process consisting of initial 
aeration followed by sedimentation. An essential 
requirement for successful operation of a sewage 
treatment plant is the formation of a suitable mi- 
crobe-containing floc in the aeration tank, that 
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produces a clear supernatant. Foaming involves 
filamentous bacteria and manifests itself as a per- 
sistent viscous brown foam or scum on the surface 
of the mixed liquor in the aeration vessel and 
sometimes on the secondary clarifier. The forma- 
tion of this foam prevents the proper settling of 
solids that is essential to the activated-sludge proc- 
ess. Microscopic examination of foam usually re- 
veals a large number of branching filamentous of 
actinomycetes, although filamentous bacteria and 
even non-filamentous bacteria have been reported. 
Other filamentous bacteria include Microthrix par- 
vicella which selectively accumulates in the foam. 
Other organisms reported as major constituents of 
foam include Eikelboom Type 1851, Type 0581, 
Type 0914, Sphaerotilus and Nostocoida limicola. 
This review indicates that more studies to under- 
stand the ecology, physiology and biochemistry of 
the organisms in the foam are needed, and micro- 
manipulation techniques must be used to isolate 
them. New specific identification techniques like 
DNA probes need to be developed and routinely 
applied to follow populations of foam causing or- 
ganisms in selected treatment plants before, during, 
and after foaming episodes, so that changes in their 
levels can be detected and followed. Finally, a 
more complete understanding of the biological 
basis of foaming in activated sludge is needed. 
(Korn- 
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PREVIEW ANALYSIS OF NATIONAL SLUDGE 
SURVEY. 


Residuals Management Technology, Inc., Madi- 

son, WI. 

For primary bibliographic entry see Field SE. 
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COMPOST ODOR CONTROL THROUGH 
PROCESS OPTIMIZATION. 

Claremont City Water/Sewer Div., NH. 

M. E. Lang, B. M. Bennett, and R. ‘A. Jager. 
Biocycle BCYCDK, Vol. 31, No. 7, p 76-78, July 
1990. 1 fig, 4 ref. 


Descriptors: *Composting, *Odor control, *Sludge 
disposal, *Wastewater treatment. 


The Claremont, New Hampshire Wastewater 
Treatment Facility is a four million gallon per day 
conventional activated sludge facility, using aer- 
ated static pile composting of raw sludge and dis- 
tribution as the method of sludge management. 
Numerous odor complaints were received from 
neighbors of the composting facility. The sludge 
contained high total and volatile solids, partially 
due to waste generated from paper processing in- 
dustries. In aerated static pile composting, a mini- 
mum total solids concentration of 40% is important 
to provide porosity and structural integrity. At the 
Claremont Facility, the amendment to sludge ratio 
was approximately 2.7 to 1 and 0.8 to 1 on a 
volumetric and weight basis respectively. The aer- 
ation system was designed so that each blower 
operated in a positive and negative mode. It was 
recommended that the system run in the negative 
mode until the temperature within the compost 
pile was between 55 and 65 C. Then the air flow 
was reversed to control temperature while opti- 
mizing stabilization and drying. The dewatering 
schedule and pile construction sequence were 
modified to insure that aeration was provided to 
the same day’s mix. The active piles were broken 
down and restacked to stimulate further stabiliza- 
tion. No odor complaints were received in the two 
months following these modifications. Further 
planned improvements include the construction of 
a collection duct and biofilter to treat process air 
from blowers operating in the negative mode, and 
the use of bio-ash as an amendment within the 
composting process. (Miller-PTT) 

W91-01662 


BOROUGH OF HUNTINGDON UPGRADES 
wa WASTEWATER TREATMENT FACILI- 
Commonwealth Engineering and Technology, 
Inc., Harrisburg, P 

R. H. Myers, and J. H. Parks. 

Water Pollution Control Association of Pennsylva- 


nia Magazine, Vol. 23, No. 4, p 23-27, July/August 
1990. 2 fig, 3 tab. 


Descriptors: *Filtration, *Wastewater facilities, 
*Wastewater treatment, Clarigestion, Compliance, 
Filters, Huntingdon, Juniata River, Pennsylvania, 
Wetlands. 


The Borough of Huntingdon, PA’s population 
growth required increased public service facilities. 
A 3.75 MGD wastewater treatment facility was 
recommended. The facility consists of preliminary 
treatment in the form of screening and grit remov- 
al, raw wastewater pumping and distribution, pri- 
mary treatment by existing clarigestion, trickling 
filtration, final clarification and disinfection by 
chlorination prior to discharge. Sludge processing 
consists of anaerobic digestion of primary sludge 
by clarigestion, gravity thickening of trickling 
filter sludge, lime stabilization of thickened sludge 
and sludge storage. Liquid sludge was hauled to 
approved farmland for disposal. The Borough suc- 
cessfully handled a design problem involving an 
adjacent wetlands area with the aid of the U.S. 
Army Corp of Engineers. Start-up commenced in 
June, 1988 and final effluent compliance was 
achieved in less than five days. The Borough was 
able to meet the compliance schedule and provide 
facilities which contribute to improving the quality 
of the Juniata River. (Miller-PTT) 

W91-01677 


EXPANSION AND UPGRADING OF THE 


Chalfont-New Britian Township Joint Sewage Au- 
thority, PA. 

R. L. Truman, and L. E. Ritter. 

Water Pollution Control Association of Pennsylva- 
nia Magazine, Vol. 23, No. 4, p 31-40, July/August 
1990. 4 tab. 


Descriptors: *Secondary wastewater treatment, 
*Wastewater facilities, *Wastewater treatment, 
Chalfont, Compliance, New Britain, Pennsylvania, 
Phosphate removal, Sludge treatment, Storm 
wastewater. 


The secondary treatment plant of the Chalfont- 
New Britain Township Joint Sewage Authority 
became a regional plant when its capacity was 
doubled to 1.4 MGD in 1969. A 201 Facility Plan 
was prepared for the Authorities in 1981. Con- 
struction began in April, 1987. The Department of 
Environmental Resources required that secondary 
treatment remain in full operation during construc- 
tion. The system was ready for operation by Octo- 
ber, 1988. Sludge handling facilities included two- 
stage anaerobic digestion, dissolved air flotation 
thickening of excess activated sludge and dewater- 
ing by two belt filter presses. Biological phospho- 
rus removal occurs in the system as the wastewater 
passes alternately through aerobic and anaerobic 
zones of the outer channel through ‘luxury’ phos- 
phorus uptake. A very important special feature of 
the concentric channel system has been its ability 
to accept peak flows well beyond capacity during 
storm events while maintaining a high degree of 
operating efficiency. The Authority looks forward 
to producing a high quality effluent with relative 
ease after struggling to achieve permit compliance 
during the startup period. (Miller-PTT) 

W91-01678 


MEASUREMENT OF SURFACE TENSION IN 
AGRICULTURAL WASTE SLURRIES. 
Cambridge Univ. (England). Dept. of Chemical 
oy 

Hester, K. Niranjan, and J. F. Davidson. 
Journal of Agricultural Engineering Research 
JAERA2, Vol. 46, No. 2, p 147-152, June 1990. 3 
fig, 7 ref. 


Descriptors: *Data interpretation, *Farm wastes, 
*Surface tension, *Waste treatment, *Wastewater 
treatment, Mathematical equations, Slurries, 
Solids, Viscosity, Wastewater. 


An experimental method to determine the equilib- 
rium surface tension of cattle and pig slurries are 
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described. The surface tension was determined by 
using a published modification of the ‘maximum 
bubble pressure method’: the pressure inside a 
spherical bubble in excess of its surrounding is 
measured just prior to its release into a slurry 
through a capillary; the surface tension is calculat- 
ed using P = 2 (surface tension)/radius of the 
curvature, where P is the maximum pressure. The 
method was found to be valid only at slurry solid 
concentrations of < 6% by weight, where meas- 
urement errors due to slurry viscosity and the 
influence of solids were insignificant. Slurry sur- 
face tension was found to be 0.06 to 0.07 N/m, 
only slightly lower than water. This method may 
be applied to other agricultural waste slurries, fer- 
mentation broths and domestic sewage. (Author’s 
abstract) 
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GROWTH AND VALUE OF CHLORELLA 
SALINA GROWN ON HIGHLY SALINE 
SEWAGE EFFLUENT. 

Chinese Univ. of Hong Kong, Shatin. Dept. of 
Biology. 

P. K. Wong, and K. Y. Chan. 

Agriculture, Ecosystems and Environment 
AEENDO, Vol. 30, No. 3/4, p 235-250, April 
1990. 10 tab, 46 ref. 


Descriptors: *Chlorella, *Chlorophyta, *Effluents, 
*Fish food, *Nutrient removal, *Saline water, 
*Tertiary wastewater treatment, *Wastewater, 
*Wastewater treatment, Algae, Amino acids, Bio- 
mass, Fish, Nitrogen, Phosphorus, Phosphorus re- 
moval, Secondary wastewater treatment. 


Chlorella salina was successfully cultivated in sec- 
ondarily treated domestic sewage effluent of high 
salinity (14 ppt) in an outdoor cultivation tank. 
Removal efficiencies of NH4(+)-N, NO3(-)-N, and 
PO4(3-)-P by this alga from secondarily treated 
sewage effluent were 89-100%, 35-66% and 100%, 
respectively. The high removal efficiencies of inor- 
ganic N and P means that this process can be used 
as a tertiary treatment. The yield of the sewage- 
grown algae was 5.1 g/sq m/day for a retention 
time of six days. The high protein content (46.8%), 
relatively good amino-acid profile and low metal 
content enabled the use of algal biomass as feed 
supplement for the silver carp (Hypophthal- 
michthys molitrix). The food conversion ratios 
(FCR) of 5% and 10% sewage-grown algae sup- 
plemented fish food were better than on the con- 
trol diet (i.e. artificial fish food alone), while the 
FCR of 20% sewage-grown algae supplemented 
fish food and live sewage-grown algae alone were 
inferior to that on the control diet. These results 
indicate that cultivation of C. salina in secondarily 
treated sewage effluent of high salinity can be used 
as a tertiary sewage treatment to remove inorganic 
N and P from secondarily treated sewage effluent 
to reduce pollution problems and to produce algal 
protein suitable as a supplement for fish feed in 
aquaculture. (Author’s abstract) 
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CONVERSION OF FAT INTO YEAST BIO- 
MASS IN PROTEIN-CONTAINING WASTE- 
WATER. 

Lund Univ. (Sweden). Dept. of Applied Microbi- 
ology. 

S. Rydin, G. Molin, and I. Nilsson. 

Applied Microbiology and Biotechnology 
AMBIDG, Vol. 33, No. 4, p 473-476, July 1990. 3 
fig, 3 tab, 15 ref. 


Descriptors: *Biomass, *Fats, *Proteins, 
*Wastewater treatment, *Yeasts, Culture tech- 
niques, Fungi, Lipids, Methane, Methanogenesis, 
Sedimentation, Wastewater utilization. 


Candida tropicalis S001 was grown on the lipid 
fraction of a protein-containing wastewater in 
order to (i) remove fat from the water, and (ii) 
produce yeast biomass for feed. The yeast cells 
were separated from the wastewater by sedimenta- 
tion. Defatted wastewater was used for methane 
production and gave a yield of 0.3 cubic meters 
methane/kg reduced chemical oxygen demand. 
The maximum specific growth rate of C. tropicalis 





growing on wastewater fat at pH 4.0 was 0.35/h; 
the fat content was decreased from 8 g/L to about 
0.1 g/L within 24 h. In continuous culture a corre- 
sponding reduction was maintained at dilution 
rates up to 0.36/h. The effect on growth of pH, 
temperature, and CO2 concentration was studied 
with triolein as the major carbon source. The 
maximum specific growth rate was nearly constant 
(0.16/h) in the pH and temperature range of 3.2-4.0 
and 20-38 C, respectively; 10% CO2 was optimal 
for growth. Growth on triolein resulted in a bio- 
mass yield of 0.70 g dry weight/g fat. (Author’s 
abstract) 

W91-01717 


FORMATION OF PCDDS AND PCDFS BY THE 
CHLORINATION OF WATER. 

Umea Univ. (Sweden). Inst. of Environmental 
Chemistry. 

For primary bibliographic entry see Field 5F. 
W91-01725 


CITY TACKLES MAJOR SANITARY SEWER 
REHABILITATION WITH NEW PROCESS. 

P. K. Murzyn. 

Public Works PUWOAH Vol. 21, No. 9, p 62-63, 
August 1990. 


Descriptors: *Engineering, *Rehabilitation, 
*Sewer systems, Cost analysis, Illinois, Polyethyl- 
ene, Swagelining. 


The rehabilitation of the sanitary sewer system, 
some portions of which were in excess of 75 years 
old, of the city of Wheaton, Illinois is described. 
Large sections of the pipelines has deteriorated 
structurally, and inflow and infiltration problems 
were common in older, more established sewer 
laterals and mains. To find a long term solution to 
the problem, the city considered three basic alter- 
natives: open cut excavation and replacement of 
deteriorating pipe sections; a felt lining and epoxy 
resin system; and Swagelining, the polyethylene 
liner pipe process. The process ultimately selected 
was Swagelining, which is new and unproven for 
sanitary sewer applications. The process involves 
the insertion of polyethylene pipe inside existing 
sewer pipe to provide a tight fitting structural 
lining. While the costs for using Swagelining were 
lower than those of other methods, there were 
other advantages to the process, among them: (1) 
the use of polyethylene pipe is accepted by the 
Illinois EPA, (2) the pipe meets ASTM standards, 
which means that it known, predictable engi- 
neering properties, (3) the insertion of the liner 
pipe actually increases the flow capacity of the 
system (by 20%), because the coefficient of friction 
of the polyethylene pipe is much lower than that of 
the original clay and concrete sections. Swagelin- 
ing accounted for rehabilitating 15,000 lineal feet 
of sewer lines at a cost estimated at 40 percent less 
than traditional open cut methods in roughly half 
the time (5 months). Although the process had 
been previously untried in sanitary sewer applica- 
tions, it has proven highly effective in Wheaton. 
(Agostine-PTT) 

W91-01755 


DEGRADATION OF PHENOL BY A BACTE- 
RIAL CONSORTIUM UNDER METHANO- 
GENIC CONDITIONS. 

Institut Armand-Frappier, Laval (Quebec). Centre 
de Recherche en Microbiologie Appliquee. 

G. Bechard, J. G. Bisaillon, R. Beaudet, and M. 
Sylvestre. 

Canadian Journal of Microbiology CJMIAZ, Vol. 
36, No. 8, p 573-578, August 1990. 4 fig, 3 tab, 27 
ref. Natural Sciences and Engineering Research 
Council of Canada Grant OGPGP002. 


Descriptors: *Bacteria, *Biodegradation, *Carbox- 
ylation, *Fate of pollutants, *Microbial degrada- 
tion, *Phenols, *Wastewater treatment, Anaerobic 
conditions, Bacillus, Benzoates, Degradation prod- 
ucts. 


An anaerobic bacterial consortium was shown to 
carboxylate phenol to benzoate under methano- 
genic conditions. Benzoate accumulated in the cul- 
ture medium and was completely degraded when 
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the incubation period was prolonged. Two poten- 
tial intermediates of phenol metabolism, namely 
cyclohexanol and cedliiaiininn were not accu- 
mulated or transformed by the consortium. Pro- 
teose tone must be added to the culture 
medium for the carboxylation of phenol to occur 
and glucose could not replace proteose tone. 
Inhibition of methanogenesis did not affect the 
carboxylation of phenol and the presence or ab- 
sence of hydrogen in the gaseous atmosphere did 
not prevent the accumulation of benzoate. The 
consortium was composed of various microbiologi- 
cal forms dominated by Gram-negative rods. 
Phenol-carboxylating microorganisms were evalu- 
ated to about > or = 100 million cells/ml by using 
diluted inocula. These results suggest that the car- 
boxylation of phenol is accomplished by co-metab- 
olism and that proteose peptone or some degrada- 
tion products serve as carbon and energy sources 
for the growth of the carboxylating bacteria, 
which appear to be present in large numbers in the 
consortium. (Author’s abstract) 

W91-01773 


TENTATIVE IDENTIFICATION OF ORGANIC 
COMPOUNDS AT THE WESTSIDE 
WASTEWATER TREATMENT PLANT (HIGH 
POINT, NC) AND IMPLICATIONS FOR 
AQUATIC TOXICITY. 

North Carolina Univ. at Chapel Hill. Dept. of 
Environmental Sciences and Engineering. 

F. A. DiGiano, R. F. Christman, and J. F. Storm. 
Available from National Technical Information 
Service, Springfield, VA 22161 as PB90-185869/ 
AS. Price codes: A06 in paper copy, AO1 in micro- 
fiche. North Carolina Water Resources Research 
Institute, Raleigh, Completion Report No. 245, 
(UNC-WRRI-89-245), July 1989. 3p, 3 fig, 21 
tab, 75 ref, 8 append. State Project 70062. 


Descriptors: *Organic compounds, *Pollutant 
identification, *Wastewater treatment, Biomonitor- 
ing, North Carolina, Toxicity. 


After identifying an acute toxicity problem, the 
North Carolina Division of Environmental Man- 
agement uired the Hi Point Westside 
Wastewater Treatment Plant (Westside WWTP) to 
institute periodic biomonitoring and reduce whole 
effluent toxicity. This research was undertaken to 
provide additional information through a broad 
spectrum, chemical-specific approach to toxicity 
reduction in which potential toxicants are identi- 
fied. Westside WWTP samples determined as 
acutely ‘toxic’ or ‘non-toxic’ by Daphnia pulex 
bioassay, effluents from six categories of industrial 
dischargers, and a domestic wastewater sample 
were analyzed for organic chemicals using contin- 
uous solvent extraction of wastewater samples and 
broad spectrum GC/MS analysis. An extensive 
data base was developed which includes aquatic 
toxicity data for 60 compounds and tentatively 
identified compounds in WWTP samples (82 out 
123 peaks were identified) and industrial effluents 
(about 50 for each) ranked according to their po- 
tential for contribution to toxicity. The study sug- 
gests that many compounds found in Westside 

influent and effluent are of industrial 
origin because they occur in both industrial sam- 
ples and Westside WWTP samples. (USGS) 
W91-01826 


EVALUATION OF THE INSTALLATION OF A 
SEWAGE COLLECTION SYSTEM ON WATER 
QUALITY IN A PRAIRIE LAKE, 

Dakota State Univ., Madison, SD. Coll. of Natural 
Sciences. 

C. K. Brashier, J. A. Janke, and J. Halbritter. 
Available from National Technical Information 
Service, Springfield, VA 22161 as PB90-217241/ 
AS. Price codes: A03 in papercopy, A01 in micro- 
fiche. South Dakota State University, Brookings, 
Completion Report, October 1989. 38p, 18 fig, 3 
tab, 3 ref. USGS Contract No. 14-08-0001-G1590- 
05. USGS Project No. G1590-05. 


Descriptors: *Eutrophication, *Sewer systems, 
*Wastewater collection, Eutrophic lakes, Glacial 
lakes, Lake Madison, Nutrients, South Dakota, 
Water analysis, Water quality. 
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From 1968-75 extensive studies supported by EPA 
and OWRR were done to determine the rate and 
extent of the aging process in Lake Madison, a 300- 
acre shallow glacial prairie lake surrounded by 
about 600 homes near Madison, South Dakota. 
Since then several specific things have been done 
to try to slow the eutrophication of the lake. In 
1970 a Sanitary District was established, and this 
led to most of the homes around the lake installing 
septic tanks and disposal fields. In 1986 the sewage 
treatment plant for the City of Madison was totally 
replaced and an extensive tertiary treatment was 
implemented. Sewage effluent from the city is now 
sent to four infiltration, percolation ponds. A 
sewage collection system for all the homes around 
Lake Madison was initiated in 1987 and scheduled 
for completion in 1988. In order to compile a 
profile of selected water quality parameters in 
Lake Madison, Dakota State University conducted 
water analysis studies in Lake Madison in the 
summer of 1987 and also included extensive studies 
of Silver Creek, the main feeder stream for Lake 
Madison. This research was continued and expand- 
ed in the summer of 1988 through a WRI grant. 
The primary objectives of this research were to 
continue to develop base-line data prior to and 
during the first year that the sewage collection 
system is on-line, to compare collected data to the 
data assembled in 1969-70, and to expand and test 
the college’s capabilities for monitoring selected 
water quality parameters. (USGS) 

W91-01862 


TREATMENT OF CHLOROPHENOL-CON- 
TAMINATED WATER AND SOILS USING IM- 
MOBILIZED MICROORGANISMS. 

Biotic Consultants, Inc., Carbondale, IL. 

R. L. Crawford, and T. J. Chresand. 

Available from National Technical Information 
Service, Springfield, VA 22161 as PB90-222241/ 
AS. Price codes: A03 in paper copy, A01 in micro- 
fiche. Final Report, 1990. 38p, 24 fig, 1 tab, 32 ref, 
append. USGS Contract No. 14-08-0001-G1474. 


Descriptors: *Biodegradation, *Biological 
wastewater treatment,  *Pentachlorophenol, 
*Wastewater treatment, Alginate, Flavobacterium, 
Microbial degradation, Phenols, Polyurethane. 


A pentachlorophenol (PCP)-degrading Flavobac- 
terium, a p-cresol-degrading Pseudomonas, and the 
lignin-degrading P. chrysosporium were all effec- 
tively immobilized in both alginate and polyure- 
thane. The immobilized cells effectively degraded 
their target compounds, and the systems proved 
amenable to use in batch or fluidized bed reactors 
for degrading PCP or cresol contaminated water 
and soil. Polyurethane appears to be the immobili- 
zation matrix of choice for field application as it: 
(1) is mechanically strong; (2) stabilizes cells for 
long half-lives; (3) F wipes cells from pollutant 
toxicities; and (4) in the case of PCP, acts to adsorb 
the contaminant and localize it in the support. 
Electron microscopy showed that cells were likely 
entrapped in small pores in the foam as opposed to 
being covalently linked to it. A field laboratory 
was assembled at a wood treating site and a 40 liter 
fluidized bed reactor containing foam-immobilized 
Flavobacterium was operated for a four week trial. 
The system achieved approximately 75% removal 
of PCP with a residence time of 0.5 hours, and 
approximately 90% removal with a residence time 
of 0.8 hours. It was determined that PCP activity 
in the field was due to the inoculated Flavobacter- 
ium rather than indigenous organisms growing on 
the outside of the foam particles. (USGS) 
W91-01865 


iG TECHNIQUES FOR GAS/SOLID 
CTORS (MEBTECHNI 


TREAKTOREN). 
Hamburg Univ. (Germany, F.R.). 
J. Werther, E. U. Hartge, and D. Renser. 


Chemie-Ingenieur-Technik CITEAH, Vol. 62, No. 
8, p 605-613, August 1990. 22 fig, 41 ref. English 
summary. 


Descriptors: *Data acquisition, *Fluidized bed 
process, *Gases, *Measuring instruments, *Sludge 
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treatment, *Solids, *Waste disposal, *Waste treat- 
ment, Mass spectrometry, Wastewater treatment. 


Significant progress has been made in the field of 
fluidization in recent years due to its application to 
the combustion of coal, sewage sludges, and other 
residues. These new applications have created a 
demand for new measuring techniques. Currently 
available measuring techniques for fluid mechani- 
cal properties are reviewed, ranging from simple 
measurements for the determination of bed expan- 
sion, to more sophisticated techniques for the de- 
termination of local solids concentrations, veloci- 
ties and mass flows. Furthermore, the problem of 
gas sampling from fluidized bed reactors is dis- 
cussed. Among others, a measuring technique 
based on mass spectrometry is presented for the 
local and instantaneous measurement of gas con- 
centrations. (Author’s abstract) 

W91-01896 


BROAD-RANGE METHODS FOR DETERMI- 
NATION a POLLUTANTS IN 
WASTEWATER. 

Environmental Protection Agency, Washington, 
DC. Industrial Technology Div. 

For primary bibliographic entry see Field 5A. 
W91-01914 


COMPREHENSIVE HEALTH EFFECTS TEST- 
ING PROGRAM FOR DENVER’S POTABLE 

DEMONSTRATION 
PR 


Denver Water Dept., CO. 

W. C. Lauer, F. J. Johns, G. W. Wolfe, B. A. 
Myers, and L. Y. Condie. 

Journal of Toxicology and Environmental Health 
JTEHD6, Vol. 30, No. 4, p 305-321, August 1990. 
1 fig, 2 tab, 33 ref. EPA Contract CS-806821. 


Descriptors: *Denver, *Drinking water, *Potable 
water, *Public health, *Wastewater renovation, 
*Wastewater treatment, *Water reuse, *Water 
treatment, Biological studies, Clarification, Colora- 
do, Filtration, Performance evaluation, Reverse os- 
mosis, Secondary wastewater, Toxicity, Toxicol- 
ogy. 


A project was designed to evaluate the relative 
health effects of highly treated reclaimed water 
derived from secondary wastewater compared to 
Denver’s present high-quality drinking water. The 
1 million gallon per day (1 mgd) demonstration 
plant provides water to be evaluated in the studies 
treating unchlorinated secondary treated 
wastewater with the following additional process- 
es: high pH lime clarification, recarbonation, filtra- 
tion, ultraviolet irradiation, activated carbon ad- 
sorption, reverse osmosis, air stripping, ozonation 
chloramination. An additional sample is ob- 
tained from the identical treatment process substi- 
tuting ultrafiltration for reverse osmosis. The toxi- 
cology tests to evaluate the possible long-term 
health effects are chronic toxicity and oncogeni- 
city studies in Fischer 344 rats and B6C3F1 mice 
and reproductive/teratology in Sprague-Dawley 
rats. The results of these evaluations will be corre- 
lated with microbiological, chemical, and physical 
test results to establish the relative quality of re- 
claimed water compared to all established health 
standards as well as Denver’s pristine drinking 
water. (Author’s abstract) 
W91-01920 


MINIMIZATION OF CHROMIUM-CONTAMI- 
NATED WASTEWATER AT A PLATING FA- 
CILITY IN THE EASTERN UNITED STATES. 
Oak Ridge National Lab., TN. Chemical Technol- 
ogy Div. 
. Walker, J. H. Wilson, and C. H. Brown. 

Environmental Progress ENVPDI, Vol. 9, No. 3, 
p 156-160, August 1990. 8 fig, 3 tab, 1 ref. 


Descriptors: *Chromium, *Industrial wastewater, 
*Metal-finishing wastes, *Reverse osmosis, 
*Wastewater treatment, *Water pollution control, 
Pretreatment of wastewater, Water pollution treat- 
ment. 


The Oak Ridge National Laboratory conducted a 
hazardous waste minimization program at an in- 


dustrial plating facility located in the Eastern 
United States. Investigations at the facility indicat- 
ed that chromium was the major source of con- 
tamination. Several improvements in the operation 
of the facility were implemented which reduced 
the quantity of chromium lost from the facility by 
85%. The remaining chromium-contaminated 
wastewater streams were treated by reverse osmo- 
sis (RO) followed by evaporation of the RO con- 
centrate for further volume reduction. Pilot-scale 
RO tests indicated that the gun line rinse waters 
could be successfully treated by RO using a 1 to 5 
micron prefilter. Pretreatment of the bright-dip 
rinse water proved to be ineffective; however, 
cleaning the membrane with a 1% solution of 
EDTA allowed the use of RO treatment of the 
bright-dip rinse by oversizing the RO unit to take 
into account the expected loss in permeate flux. In 
the full-scale tests, the loss of permeate flux was 
restored by cleaning with a mixture of phosphoric 
acid. (Geiger-PTT) 

W91-01947 


BIODEGRADATION OF CHLORINATED HY- 
DROCARBONS IN AN IMMOBILIZED BED 
REACTOR. 

Louisiana State Univ., Baton Rouge. Inst. for En- 
vironmental Studies. 

G. P. Miller, R. J. Portier, D. G. Hoover, D. D. 
Friday, and J. L. Sicand. 

Environmental Progress ENVPDI, Vol. 9, No. 3, 
p 161-164, August 1990. 7 fig, 1 tab, 10 ref. 


Descriptors: *Biodegradation, *Biological treat- 
ment, *Chlorinated hydrocarbons, *Groundwater 
pollution, *Immobilized bed reactors, *Wastewater 
treatment, *Water pollution treatment, Bacteria, 
Mineralization, Organic solvents. 


A 75 liter immobilized microbe biological reactor 
with a bed retention time of 20.5 hr was used in a 
continuous flow mode to remediate contaminated 
groundwater containing ethylene dichloride 
(EDC), tetrachloroethylene, and trichloroethylene 
(TCE), with EDC being the predominant contami- 
nant. The reactor was initially seeded with Xanth- 
obacter autotrophicus, a demonstrated halogenated 
aliphatic substrate utilizer. The reactor was operat- 
ed for forty-two days. Material balance determina- 
tions for primary volatile aliphatics of concern 
indicated an average of 90.2% mineralization of 
EDC, 81.7% of the TCE and 64.0% of the tetrach- 
loroethylene. In addition to X. autotrophicus, four 
indigenous bacterial species from the groundwater 
had successfully acclimated to the reactor bed. Of 
the five effluent isolates only two have been identi- 
fied. These are X. autotrophicus and Comamonas 
acidovorans. (Author’s abstract) 

W91-01948 


INNOVATIVE MANAGEMENT OF AN AER- 
ATED/FACULTATIVE LAGOON SUSPENDED- 
GROWTH BIOLOGICAL TREATMENT 
SYSTEM FOR HIGH STRENGTH INDUSTRI- 
AL WASTE STABILIZATION. 

Metropolitan Denver Sewage Disposal District 
No. 1, CO. 

T. J. Muirhead. 

Environmental Progress ENVPDI, Vol. 9, No. 3, 
p 174-182, August 1990. 10 fig, 6 tab, 13 ref. 


Descriptors: *Biological wastewater treatment, 
*Industrial wastes, *Stabilization lagoons, *Waste 
stabilization, *Wastewater treatment, Aerated la- 
goons, eration, Food-processing wastes, 
Wastewater lagoons. 


e performance and kinetics of the Coors Bio- 
Tech aerated/facultative lagoon suspended-growth 
biological treatment system were examined for 
high strength industrial waste stabilization. The 
lagoon was operated in various treatment modes 
and over a range of organic loadings and influent 
wastes to demonstrate its performance capabilities 
for high strength industrial waste stabilization. 
Process stream flexibility, large reactor volume, 
adequate aeration, sufficient nutrients, long mean 
cell residence time, high buffering capacity, and 
healthy-recalcitrant microbial biomass significantly 
contribute to its excellent efficiency in high 
strength industrial waste stabilization. The stabili- 


zation process was described by a dynamic, high- 
order removal rate mathematical model. The aer- 
ated lagoon maintained a continuous mode of read- 
iness to assimilate varying loads of high strength 
organic wastes and varying loads of biochemical 
oxygen demand. Lagoon efficiency was highest 
when anaerobic conditions existed and slightly less 
under aerobic conditions. Peak performance was 
established at a continuous daily loading rate of 
approximately 4.4 kg/cu m. As organic loadings 
were increased, the process reached an optimum 
level of removal as seen in the plateau for removal 
rates above 8.4 kg/cu m. A simulated clarification 
evaluation through the use of a settleometer 
showed an average high suspended solids removai 
rate. Despite lagoon sludge settleability rates char- 
acteristic of bulking sludge conditions, excellent 
solids compaction and filterability properties were 
observed. Microbiological studies showed a stable, 
healthy, recalcitrant microbial biomass comprised 
of a well-balanced a of bacteria, fungi, 
protozoa, rotifers and filaments. The microbial bio- 
mass was resistive to toxicity from acute loadings 
of highly concentrated wastes of ammonia, sul- 
fides, acids, caustic, and biocides. (Geiger-PTT) 
W91-01950 


REMOVAL OF ORGANICS FROM OFFSHORE 
PRODUCED WATERS USING NANOFILTRA- 
TION MEMBRANE TECHNOLOGY. 

Texaco, Inc., Beacon, NY. 

C. A. Dyke, and C. R. Bartels. 

Environmental Progress ENVPDI, Vol. 9, No. 3, 
p 183-186, August 1990. 7 fig, 1 ref. 


Descriptors: *Membrane processes, *Offshore plat- 
forms, ‘*Organic pollutants, *Ultrafiltration, 
*Wastewater treatment, Cleanup procedures, Oil 
industry, Oil pollution, Organic compounds, Pilot 
plants, Reverse osmosis. 


A treatment process for offshore produced water 
that employs nanofiltration for the removal of or- 
ganic pollutants was tested on offshore platforms. 
The membranes yielded a permeate for discharge 
of less than 48 mg/I freon-extractable organics at 
50% recovery, while rejecting less than 20% of the 
NaCl when fed a produced water of up to 176 mg/ 
L freon-extractable organics. For a standard 6.35 
cm diameter by 1 meter long spiral-wound module, 
initial productivities at 25 C, 14.8 bar, 58,000 mg/L 
total dissolved solids, and 7% recovery can be 
expected to be as high as 1.2 cu m/day. Although 
more development work is needed for this applica- 
tion, nanofiltration membrane systems have the 
potential to replace flotation cells and/or carbon 
adsorbers on platforms where these are required. 
(Geiger-PTT) 

W91-01951 


PRESSURE SEWERS DESIGN 
ATIONS AND _ ANTICIPATED 
NANCE, 

oy (William F.) and Associates, Inc., Gettysburg, 


w. F. Hill. 

Water Pollution Control Association of Pennsylva- 
nia Magazine, Vol. 23, No. 5, p 20-24, September/ 
October 1990. 


CONSIDER- 
MAINTE- 


Descriptors: *Design criteria, *Pressure sewers, 
*Sewer systems, *Wastewater collection, 
*Wastewater treatment, Maintenance, Pipelines, 
Rural areas, Septic tanks. 


In rural communities with hilly terrain, pressure 
sewer collection and conveyance systems may be 
beneficial for wastewater collection. The Lake 
Heritage Municipal Authority and the Possum 
Valley Sewer Authority of Adams County, Penn- 
sylvania are both served by pressure collection 
systems that are different with respect to operation 
and maintenance. Lake Heritage Municipal Au- 
thority uses grinder pump units and the Possum 
Valley Sewer Authority uses septic tank effluent 
pumping. aoe tank effluent pumping allows a 
basic form o! treatment on the customer’s 
property in that the 80 the solids are removed by flotation 
and sedimentation in a conventional septic tank 
then the septic tank effluent flows to a pump pit 





where the wastewater is pumped by a one horse- 
power centrifugal 9 om eA to be pressurized sewer 
system. Almost gal grinder units are 
two horsepower units. Veleatice in the pressure 
sewer lines should not be less than two feet per 
second. The submersible pumps, float controls, and 
discharge piping are housed in a subsurface basin 
which is secured to mass concrete to prevent flota- 
tion. The recommended piping material for the 
pressure sewers is polyvinyl chloride SDR 21 type 
pipe with O-ring fittings. The piping system should 
be frost protected at all locations. Sufficient plug 
valves should be provided throughout the collec- 
tion system to facilitate maintenance and system 
repair. In-line cleanouts should be — every 
600 ft to provide for periodic flushing of the 
system and specific maintenance procedures. Ter- 
minal cleanouts must be soaviten at ends of the 
pressure system. Most pumping units will require a 
220 volt, single phase service to the pump unit 
control panel. Grinding units may be either centrif- 
ugal grinders or displacement grinders. Grease ac- 
cumulations within the grinder units require con- 
stant maintenance. For septic tank effluent, period- 
ic pumping will be og every three to four 
years. Corrosion problems common in the 
septic tank effluent pump units, and can be reduced 
with the installation of a nyatron device at the base 
of the pedestal. Solid wastes that enter the impeller 
housing can cause pump failure. This problem can 
be alleviated by a solids retaining device. (Geiger- 


PTT) 
W91-01964 


APPLICATIONS OF ADVANCED MEMBRANE 
FILTRATION TO INDUSTRIAL 
WASTEWATER TREATMENT AND GROUND- 
WATER CLEAN-UP. 

— Technologies Group, Inc., Morgantown, 


E. W. Tiepel, and J. Shorr. 

Water Pollution Control Association of Pennsylva- 
nia Magazine, Vol. 23, No. 5, p 41-47, September/ 
October 1990. 7 fig, 8 tab. 


Descriptors: *Industrial wastewater, *Membrane 
filters, *Wastewater treatment, *Water pollution 
treatment, Chemical treatment, Fouling, Ground- 
water, Metal-finishing wastes, Mine wastes, Pre- 
treatment of wastewater, Uranium. 


Recent advances in membrane technology com- 
bined with innovative pretreatment techniques 
have enabled certain complex wastewaters to be 
effectively treated to required effluent standards. 
The membrane is made of an inert fluorocarbon- 
based material and is capable of withstanding pH 
conditions over the entire pH range of 0-14 and 
can hold up under severe oxidizing or reducing 
conditions. The advanced membrane system is de- 
signed to operate in turbulent flow to reduce foul- 
ing. Surface fouling by organics can be controlled 
with the addition of organic absorbent pretreat- 
ment chemicals such as powdered activated carbon 
or lime in the recirculating feed stream. The mem- 
branes can be cleaned with strong acids or bases or 
strong oxidants. Average pore sizes of 0.1 microns 
are used to overcome flux rate problems. Due to 
the relatively large pore size of the membrane, the 
system cannot reduce total dissolved solids and can 
be used in applications where only precipitated or 
absorbed pollutant species are removed. For re- 
moval of dissolved species such as chloride, sul- 
fate, and sodium, a reverse osmosis, electrodialysis, 
or ion exchange system is required. Three key 
features of the system enable it to achieve success- 
ful treatment for a wide variety of applications: 
chemical pretreatment of the feed, membrane 
design, and system cleaning. The system has been 
applied to the treatment of electronics and metal- 
finishing industrial wastes, industrial laundry 
wastewater cleanup and recycling, groundwater 
cleanup and the Uranium Mill Tailings Remedial 
Action Program at the Canonsburg, Pennsylvania 
site. (Geiger-PTT) 

W91-01965 


RECLAIMING REVERSE OSMOSIS BLOW- 
= WITH ELECTRODIALYSIS REVER- 
AL. 

Tonics, Inc., Watertown, MA. 


WATER QUALITY MANAGEMENT AND PROTECTION—Field 5 


Waste Treatment Processes—Group 5D 


E. R. Reahl. 
Desalination DSLNAH, Vol. 78, No. 1, p 77-89, 
July 1990. 5 fig, 5 tab, 3 ref, append. 


Descriptors: *Desalination wastes, *Electrodialy- 
sis, *Industrial wastewater, *Reclaimed water, 
*Reverse osmosis, *Wastewater renovation, 
Brines, Desalination, Evaporation ponds, Feed- 
water treatment, Wastewater disposal. 


The Electrodialysis Reversal (EDR) process is 
being used to reclaim waste concentrate from re- 
verse osmosis (RO) systems for reuse as RO feed- 
water. The largest operating EDR-RO reclaim 
system is located at a major aerospace and elec- 
tronics facility in the southwestern US. Design 
requirements and actual operation of the EDR 
system are discussed. The installation of EDR for 
reclaiming RO blowdowns, to reduce feedwater 
supply requirements to RO in water short areas, 
and EDR’s reduction of waste brine volumes to 
evaporative ponding has been a success. The data, 
and the successful performance from this installa- 
tion, has already generated additional applications 
for EDR concentration of RO blowdowns, with 
further inquiries on even newer potential installa- 
tions. The EDR process has shown itself to be 
highly reliable. EDR is easy to operate, particular- 
ly with modifications made to the system for brine 
concentration applications. The process has not 
developed any intrinsic weakness in over 12,000 


hours of _ at this site. (Author’s abstract) 
W91-019) 


HIGH RECOVERY REVERSE OSMOSIS. 
pone and Webster Engineering Corp., Fort Lau- 


, FL. 
For primary bibliographic entry see Field 3A. 
W91-01985 


EFFECT OF PULP AND PAPER MILL EFFLU- 
ENT IRRIGATION ON CARBON DIOXIDE 
EVOLUTION IN SOILS. 

Tamil Nadu Agricultural Univ., Coimbatore 
(India). Dept. of Agricultural Microbiology. 

For primary bibliographic entry see Field SE. 
W91-01987 


MOSQUITO CONTROL IN WASTEWATER: A 

CONTROLLED AND QUANTITATIVE COM- 

PARISON OF PUPFISH (CYPRINODON NE- 
AFFINIS) 

LIA RETICULATA) IN SAGO PONDWEED 


Davis. Dept. of Wildlife and 


MARSHES, 
California Univ., 
Fisheries Biology. 
D. T. Castleberry, and J. J. Cech. 

Journal of the American Mosquito Control Asso- 
ciation JAMAET, Vol. 6, No. 2, p 223-228, June 
1990. 2 fig, 2 tab, 25 ref. 


Descriptors: *Biological wastewater treatment, 
sinsect control, *Mosquitoes, *Sago pondweed, 
wastewater treatment, *Wastewater 
iaaaen *Wastewater treatment, Aquatic insects, 
Biological treatment, Biomass, Fish food orga- 
nisms, Guppies, Marsh management, Mosquitofish, 
Population density, Pupfish, Zooplankton. 


Vascular aquatic plants can provide a remarkably 
efficient and inexpensive means of treating munici- 
pal, agricultural and industrial wastewater. Unfor- 
tunately, mosquito control is difficult in_artificial 
marsh environments. The abilities of pupfish, mos- 
quitofish and guppies to control mosquitoes in 
wastewater marshes was compared. Sago pond- 
weed was planted in 210 liter fiberglass tanks 
through which secondary wastewater was passed 
at 4 to 6 ml/second. Groups of 10 to 30 fish were 
placed in each of 15 tanks (plus 5 controls), along 
with large mosquito egg rafts. All species of fish 
reduced mosquito emergence (p < or = 0.05). 
When fish population densities were similar, fish 
reduced amma to similar levels. As experi- 
ments progressed, guppies developed greater popu- 
lation densities and provided better mosquito con- 
trol than paowehr rd + which developed greater 
densities and better control than pupfish. Fish also 
reduced numbers of zooplankton, and guppies in- 


creased total plant biomass, suggesting fish may 
influence the ability of wastewater marshes to treat 
wastewater. (Author’s abstract) 

W91-01988 


DESIGN AND CONSTRUCTION OF TREAT- 
MENT PROCESSES FOR HIGHWAY RUNOFF 
IN THE FRG. 

Ingenieur-Dienst-Nord, Industriestrasse 32, 2806 
Oyten, Germany. 

G. Lange. 

The Science of the Total Environment STENDL, 
Vol. 93, p 499-506, April 1990. 1 fig, 11 ref. 


Descriptors: *Germany, *Highway effects, *Urban 
runoff, *Wastewater treatment, *Water pollution 
control, *Watercourses, Drainage systems, Pollut- 
ants, Project planning, Runoff, Surface runoff, 
Water pollution. 


Highway runoff systems used to be designed on 
the basis of functional and economic consider- 
ations. Due to the introduction of the Guidelines 
for Street Construction (RAS-Ew) drainage guide- 
lines in 1987 by the Transport Minister of the 
Federal Republic of Germany (FRG), these sys- 
tems are now chosen on the basis of their effects on 
watercourses, groundwater and the environment. 
The different systems for collecting and draining 
highway runoff are evaluated on the basis of cur- 
rent knowledge. These systems include infiltration 
basins; footings and slopes; and infiltration ditches, 
shafts, and wells. The natural infiltration of road 
surface water over a wide area is a fundamental 
aim. Only when this proves impossible should 
runoff be discharged into watercourses. This solu- 
tion includes retention systems and treatment 
plants. The discharge of highway runoff involves 
both a blockage-free drainage system and a remov- 
al system which does not harm the ground below. 
This latter protection must be permanently as- 
sured. It is therefore the task of the engineer to 
plan drainage installations in such a way that road 
safety requirements are permanently satisfied and 
no damage is caused at any subsequent stage in the 
drainage system. (Stoehr-PTT) 

W91-02001 


DECONTAMINATION OF HIGHWAY SUR- 
FACE RUNOFF IN THE FRG. 

Stuttgart Univ. (Germany, F.R.). Inst. fuer Sied- 
— Wasserguete- und Abfallwirts- 
chaft. 

For primary bibliographic entry see Field 5G. 
W91-02002 


POLLUTANT REMOVAL BY GULLY POTS IN 
DIFFERENT CATCHMENT AREAS. 

Hanover Univ. (Germany, F.R.). Inst. fuer Wasser- 
wirtschaft, Hydrologie und Landwirtschaftlichen 
Wasserbau. 

M. Grottker. 

The Science of the Total Environment STENDL, 
Vol. 93, p 515-522, April 1990. 1 fig, 2 tab, 2 ref. 


Descriptors: *Catchment basins, *Decontamina- 
tion, *Gully pots, *Heavy metals, *Hydraulic 
design, *Model studies, *Simulation analysis, 
*Wastewater treatment, *Water pollution control, 
*Water pollution treatment, Particle size, Suspend- 
ed solids, Water pollution, Water quality. 


Gully pot systems have to fulfill two functions: the 
efficient discharge of surface water and the remov- 
al of pollutants. Since the removal efficiency is 
limited by the hydraulic loading, these are con- 
trary tasks. In order to produce a more efficient 
design for a gully pot, about two hundred gully 
pots in different catchment areas have been exam- 
ined and the pollutant removal analyzed. A simula- 
tion model is calibrated using these data and the 
model used to predict the pollutant removal and 
the frequency of gully pot cleansing for different 
kinds of gully pots. The necessary frequency of 
maintenance is twice a year for the dry gully pot 
(DGP) and once a year for the wet gully pot 
(WGP). Depending on the land use of the paved 
surface, the removal efficiency is about five to ten 
percent of the flushed surface pollution load for 
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the DGP and about ten to forty percent for the 
WGBP. (Author’s abstract) 
W91-02003 


SLURRY-EXPLOSIVE PLANT WASTE 
WATERS: ENVIRONMENTAL IMPACT AND 
TREATMENT. 

Ravishankar Univ., Raipur (India). Dept. of Chem- 
istry. 

For primary bibliographic entry see Field 5C. 
W91-02008 


BEHAVIOR OF HEAVY METALS DURING 


Imperial Coll. of Science and Technology, London 
and). Dept. of Civil Engineering. 

M. E. Goldstone, P. W. Kirk, and J. N. Lester. 

The Science of the Total Environment STENDL, 

Vol. 95, p 233-252, June 1990. 9 fig, 12 tab, 36 ref. 


Descriptors: *Cadmium, *Chromium, *Copper, 
*Heavy metals, *Sewage, *Wastewater treatment, 
Activated sludge process, Chemical analysis, Par- 
ticulate matter, Pollutants, Sedimentation, Sludge, 
Suspended solids. 


Mechanisms of metal removal during sewage treat- 
ment were reviewed and the application of these 
mechanisms to cadmium, chromium and copper 
removals were discussed. Sampling was performed 
at Whitlingham sewage treatment works (Anglian 
Water), Norwich, to assess the removal mecha- 
nisms of these metals with reference to partitioning 
between particulate and soluble phases. Mass bal- 
ances were performed as a means of quality con- 
trol. It was concluded that the metals were primar- 
ily associated with suspended solids. However, 
considerable solubilization of cadmium and copper 
occurred during activated sludge treatment, possi- 
bly due to the addition of anaerobic solids in the 
overflow from a waste activated sludge consolida- 
tion tank. Chromium was not affected in a similar 
manner, possibly due to a change in its valency 
state. The removals of cadmium, chromium and 
copper were within the expected range. Final ef- 
fluent concentrations of copper and chromium 
were below a value that would ensure compliance 
with the ae anaes yt ye objective for the 
receiving water, and effluent cadmium con- 
centrations were within the required standards. 
(See also W91-02013 and W91-202014) (Author’s 


abstract) 
W91-02012 


BEHAVIOR OF HEAVY = DURING 
WASTEWATER TREATMENT, II. 
NICKEL, AND ZINC. 
Imperial Coll. of Science and Technology, London 
(England). Dept. of Civil Engineering. 

M. E. Goldstone, P. W. Kirk, and J. N. Lester. 
The Science of the Total Environment STENDL, 
Vol. 95, p 253-270, June 1990. 8 fig, 12 tab, 30 ref. 


Descriptors: *Heavy metals, *Lead, *Nickel, 
*Sewage, *Wastewater treatment, *Zinc, Activat- 
ed sludge process, Chemical analysis, Particulate 
matter, Pollutants, Sedimentation, Sludge, Solubili- 
ty, Suspended solids. 


Mechanisms of metal removal during sewage treat- 
ment were reviewed and the application of these 
mechanisms to lead, nickel, and zinc removals 
were discussed. Sampling was iormed at Whit- 
lingham sewage treatment works (Anglian hem 
Norwich, to assess the removal mechanisms of 
these metals with reference to partitioning between 
particulate and soluble phases. Mass balances were 
performed as a means of quality control. It was 
concluded that lead was primarily associated with 
solids. However, it was solubilized during activat- 
ed sludge treatment and this was possibly due to 
the addition of anaerobic solids in the overflow 
from a waste activiated sludge consolidation tank. 
The soluble phases of nickel and zinc were not 
significantly affected by any of the processes in the 
works. In general, nickel removals during pri 

sedimentation were lower than the other metals in 
this study, although they were higher than those 
reported by other authors. The addition of re- 


turned sludge liquors appeared to have a beneficial 
effect on lead removal during primary sedimenta- 
tion by adsorbing soluble lead to the increased 
solids. However, removal of zinc and nickel ap- 
peared to have been unaffected by their addition. 
Final effluent concentrations of the three metals 
were below a value which would ensure compli- 
ance with the environmental quality objective of 
the receiving waters. (See also W91-02012 and 
W91-02014) S Saore *s abstract) 

W91-02013 


BEHAVIOR OF HEAVY METALS DURING 
WASTEWATER TREATMENT, III. MERCURY 
AND ARSENIC. 

Imperial Coll. of Science and Technology, London 
(England). Dept. of Civil Engineering. 

M. E. Goldstone, C. Atkinson, P. W. Kirk, and J. 
N. Lester. 

The Science of the Total Environment STENDL, 
Vol. 95, p 271-294, June 1990. 11 fig, 11 tab, 44 ref. 


Descriptors: *Arsenic, *Heavy metals, *Mercury, 
*Sewage, *Wastewater treatment, Activated 
sludge process, Chemical analysis, Particulate 
matter, Pollutants, Sedimentation, Sludge, Sus- 
pended solids. 


The removal mechanisms of mercury and arsenic 
during sewage treatment were reviewed and possi- 
ble Shenelbenainn of mercury was discussed. 
Sampling was performed at Whitlingham sewage 
treatment work (Anglian Water), Norwich. Re- 
moval mechanisms were assessed with reference to 
partitioning between particulate and soluble 
hases. Further sampling and analysis was per- 
formed to determine the importance of mercury 
methylation. It was concluded that mercury be- 
haved differently in the two studies, possibly due 
to a change in crude sewage speciation and the 
introduction of a picket fence thickener in the 
waste activated sludge consolidation tank. In situ 
methylation of mercury was found, especially in 
the presence of bacterial solids. Arsenic removals 
during sedimentation were very high, 
with soluble and particulate removals on a similar 
level. Paradoxically arsenic removals during acti- 
vated sludge treatment were extremely low. (See 
also W91-02012 and W91-02013) (Author’s ab- 
stract) 
W91-02014 


5E. Ultimate Disposal Of Wastes 
METAL CONTENT OF FUNGAL SPORO- 


Pacific Northwest Forest and Range Experiment 
Station, Wenatchee, WA. Forestry Sciences Lab. 
For primary bibliographic entry see Field 5B. 
W91-01005 


BATCH LEACHING STUDIES OF RUNDLE 
OIL SHALE. 

Commonwealth Scientific and Industrial Research 
Organization, North Ryde (Australia). Div. of 
Coal Technology. 

For primary bibliographic entry see Field 5B. 
W91-01010 


BEHAVIOR OF TOLUENE ADDED TO 
SLUDGE-AMENDED SOILS. 

New Mexico State Univ., Las Cruces. Dept. of 
Agronomy and Horticulture. 

For primary bibliographic entry see Field 5B. 
W91-01024 


EFFECT OF MUNICIPAL SEWAGE SLUDGE 
APPLICATION ON GROWTH OF TWO REC- 
LAMATION SHRUB SPECIES IN COPPER 
MINE SPOILS. 

Brigham Young Univ., Provo, UT. Dept. of 
Agronomy and Horticulture. 

For primary bibliographic entry see Field 5B. 
W91-01025 


ADSORPTION, DEGRADATION, AND PLANT 
AVAILABILITY OF 2,4-DINITROPHENOL IN 
SLUDGE-AMENDED CALCAREOUS SOILS. 
New Mexico State Univ., Las Cruces. Dept. of 
Agronomy and Horticulture. 

For primary bibliographic entry see Field 5B. 
W91-01026 


PLANT UPTAKE OF PENTACHLORO- 
PHENOL FROM SLUDGE-AMENDED SOILS, 
New Mexico State Univ., Las Cruces. Dept. of 
Agronomy and Horticulture. 

For primary bibliographic entry see Field 5B. 
W91-01027 


SORPTION AND DEGRADATION OF PEN- 
TACHLOROPHENOL IN SLUDGE-AMENDED 
SOILS. 

New Mexico State Univ., Las Cruces. Dept. of 
Agronomy and Horticulture. 

For primary bibliographic entry see Field 5B. 
W91-01028 


NITRIFICATION IN SLUDGE-AMENDED 
MICHIGAN FOREST SOILS. 

Michigan State Univ., East Lansing. Dept. of For- 
estry. 

A. J. Burton, J. B. Hart, and D. H. Urie. 

Journal of Environmental Quality JEVQAA, Vol. 
19, No. 3, p 609-616, July/September 1990. 9 fig, 3 
tab, 27 ref. U.S. EPA Cooperative Agreement 
$005551-01. 


Descriptors: *Fate of pollutants, *Forest soils, 
*Michigan, *Nitrification, *Sludge, *Sludge utili- 
zation, Acidic soils, Digested sludge, Leaching, 
Nitrates, Soil cores, Soil treatment, Soil types, 
Waste disposal. 


Net nitrification following liquid sludge applica- 
tion to four Michigan forest types was studied by 
aerobically incubating intact cores containing the 
forest floor and upper 10 cm of mineral soil. Signif- 
icant net nitrification occurred in cores receiving 
surface applications of anaerobically digested mu- 
nicipal sludge (22.3 g N/sq m). Core nitrate N 
contents at 8 wk were 4.7, 5.3, 4.9, and 2.0 g/sq m 
for aspen (Populus spp.), northern hardwoods, oak 
(Quercus spp.), and pine (Pinus spp.) forest types, 
respectively. Net nitrification did not occur during 
8 wk incubations of untreated control cores or 
cores receiving surface applications of sludge steri- 
lized by freeze-drying (24.5 g N/sq m) or liming 
(25.7 g N/sq m), suggesting that the nitrifers re- 
sponsible for net nitrification in cores receiving the 
anaerobically digested sludge were added with the 
sludge. Nitrate concentration at 8 wk in cores from 
an oak field site receiving anaerobically digested 
sludge (43.0 g N/sq m) 33 mo prior to incubation 
was 72% of that in oak site soil cores treated 
immediately prior to incubation (22.3 g N/sq m), 
indicating that nitrifying populations introduced 
with sludge 33 mo prior were still viable. Nitrate 
content at 8 wk in oak cores was 77% lower when 
sludge was incorporated. Nitrate contents in incu- 
bated soil cores could not be used to directly 
predict nitrate concentrations in soil leachate and 
groundwater beneath sludge-treated plots at the 
four field sites. Results indicate that nitrification 
and potential for nitrate leaching following sludge 
application to acid forest soils are influenced by 
sludge type, forest type, and history of prior sludge 
applications. (Author’s abstract) 

W91-01029 


SOME PHYSICAL PROPERTIES OF STRUC- 
TURAL AGGREGATES SEPARATED FROM 
ORGANIC WASTE-AMENDED SOILS. 

Nigeria Univ., Nsukka. Dept. of Soil Science. 

J. S. C. Mbagwu, and A. Piccolo. 

Biological Wastes BIWAED, Vol. 33, No. 2, p 
107-121,7 tab, 28 ref. 1990. 


Descriptors: *Land disposal, *Soil amendments, 
*Soil properties, *Soil water, Clays, Farm wastes, 
Loam, Organic carbon, Sludge disposal, Soil ag- 
gregates, Soil moisture retention, Waste disposal. 





Surface (0-20 cm) samples from five soils amended 
with pig slurry, sewage sludge or cattle slurry 
were separated into four macro-, and three micro- 
aggregate fractions of drysieving. Relative to the 
controls, these amendments decreased the apparent 
density and dispersibility of the aggregates, in- 
creased slightly their water-retention capacity at - 
0.33 MPa tension, but had no significant effect on 
intra-porosity and particle size distribution of the 
aggregates. On average, pig slurry reduced aggre- 
gate dispersibility by 34% in the sandy loam and 
8% in the sandy clay loam Modena soils. Sewage 
sludge and cattle slurry reduced dispersibility by 
41% and 26%, respectively, in the sandy loam 
Lamporecchio and sandy clay loam Cremona soils. 
The organic carbon contents of the aggregates 
accounted for 73-98% of variability in their tend- 
ency to disperse, whereas their silt plus clay con- 
tents accounted for 38-96% of variability in the 
moisture they retained at -0.03 MPOa tension. (Au- 
thor’s abstract) 

W91-01054 


EFFECT OF IRRIGATION WITH SEWAGE EF- 
FLUENT ON DECOMPOSITION OF LITTER 
IN PINUS RADIATA FORESTS. 

New Zealand Forest Service, Rotorua. Forest Re- 
search Inst. 

For primary bibliographic entry see Field 3C. 
W91-01067 


PHOSPHORUS IN WATERS FROM SEWAGE 
SLUDGE AMENDED LYSIMETERS. 

Illinois Univ., Urbana. Dept. of Agronomy. 

For primary bibliographic entry see Field 5B. 
W91-01107 


FUNDAMENTALS AND APPLICATION 
WINDROW COMPOSTING. 
Black and Veatch, Irvine, CA. 

J. C. Hay, and R. D. Kuchenrither. 
Journal of Environmental Engineering (ASCE) 
JOEEDU, Vol. 116, No. 4, p 746-763, July/August 
1990. 9 fig, 3 tab, 13 ref. 


OF 


Descriptors: *Composting, *Sludge disposal, 
*Waste disposal, *Windrow composting, Aeration, 
Los Angeles, Odor control, Sludge, Sludge cake, 
Sludge digestion. 


The conventional windrow and aerated window 
processes are viable sludge disposal options that 
produce marketable end products. Both methods 
entail constructing long parallel rows containing a 
mixture of sludge cake and amendment and turning 
the rows frequently with mobile equipment. The 
conventional process relies on natural ventilation 
whereas the aerated method uses forced mechani- 
cal aeration in addition to natural ventilation. 
Major drawbacks of the conventional process in- 
clude excess odor generation and susceptibility to 
upset from adverse weather. Odor control is a 
major advantage of aerated windrow composting; 
these systems, however, are more capital intensive 
than the simpler conventional systems. The Sanita- 
tion Districts of Los Angeles County, CA, operate 
a state-of-the-art conventional windrow facility at 
the Joint Water Pollution Control Plant in Carson, 
CA. The operation uses two composting steps and 
two different composting machines. Quality con- 
trol monitoring has shown that the two-step 
method provides excelJent disinfection and pro- 
duces a dry product during most of the year. Rainy 
weather and cool air temperatures reduce the 
drying rate, resulting in the production of a wetter 
compost during the winter. (Author’s abstract) 
W91-01154 


IMMOBILIZATION MECHANISMS IN SO- 
LIDIFICATION/STABILIZATION OF CD AND 
PB SALTS USING PORTLAND CEMENT 
FIXING AGENTS. 

Louisiana State Univ., Baton Rouge. Dept. of 
Chemistry. 

For primary bibliographic entry see Field 5G. 
W91-01182 


WATER QUALITY MANAGEMENT AND PROTECTION—Field 5 


Ultimate Disposal Of Wastes—Group 5E 


BIOTESTING OF WASTEWATER: A COMPAR- 
ATIVE STUDY USING THE SALMONELLA 
AND CHO ASSAY SYSTEMS. 

Oak Ridge National Lab., TN. Biology Div. 

L. C. Waters, R. L. Schenley, B.A. ay. Aon ye. 
Walsh, and A. W. Hsie. 

Environmental and Molecular Mutagenesis 
EMMUEG, Vol. 14, No. 4, p 254-263, 1989. 1 fig, 
9 tab, 22 ref. EPA Interagency Agreement 40- 
1534-84 and DOE contract DE-AC05-840R21400. 


Descriptors: *Bioassay, *Mutagenicity, *Pollutant 
identification, *Toxicity, *Wastewater analysis, 
Chinese hamster ovary test, Clean Water Act, Cy- 
totoxicity, Risk assessment, Salmonella. 


Reliable procedures for the assessment of the toxic- 
ity of wastewaters are essential to implementing 
the Federal Clean Water Act. Health risk determi- 
nation is limited to those chemicals for which 
toxicity data are available. Since long-term whole 
animal tests on large numbers of wastewater sam- 
ples are impractical, shorter, cellular-based assays 
are necessary. The evaluation of two short-term 
bioassays indicated that the Salmonella test is the 
more sensitive indicator of mutagenic activity, 
whereas the Chinese hamster ovary (CHO) test is a 
sensitive detector of the presence of cytotoxic 
components in wastewater concentrates. Comple- 
mentary use of multiple bioassays and concentra- 
tion methods is necessary for the optimal detection 
and characterization of toxic components in 
wastewater. (D’Agostino-PTT) 

W91-01184 


AUTOTHERMAL FLUID BED FOR SLUDGE 
INCINERATION. 
SEGHERS (N.V.) Engineering, Willebroek (Bel- 


PP nit 

IN: Watershed 89: The Future for Water Quality 
in Europe. Volume II. oceedings of the 
IAWPRC Conference held in Guildford, UK, 17- 


20 April, 1989. Pergamon Press, New York. 1989. 
p 405-416, 7 fig, 6 tab, 2 ref. 


Descriptors: ‘*Fluidized beds, *Incineration, 
*Sludge disposal, *Waste disposal, *Waste treat- 
ment, *Wastewater treatment, Capital costs, 
Design criteria, Energy costs, Environmental ef- 
fects, Fly ash, Operating costs. 


For large communities, incineration offers an at- 
tractive wth sre to sludge disposal because there 
is no need to stabilize the sludge, there is no need 
of nutrients, the waste volume reduction is tremen- 
dous, the end product is biologically and chemical- 
ly inert (ash), the pathogens are completely de- 
stroyed, and the transport costs are reduced if not 
eliminated. Autothermal (without external fuel) in- 
cineration of sewage sludge is possible at 850 C if 
the air is J evap ars to 650 C and if the dry solid 
content of the sludge is at least 35% (for an organ- 
ic fraction in the solids of about 65%). In order to 
maintain reasonable operating costs, the needed 
thermal energy supply for drying must be generat- 
ed in the system itself. In the ‘Zerofuel’ process a 
multistage tray dryer does the required sludge 
drying with heat generated from flue . The 
system offers easy process control for th furnace 
and dryer and reduces sludge vapors by thermal 
cracking in the fluidized bed furnace. Flue gas 
analysis of the Zerofuel process at the Bruges, 
Belgium, plant showed that only the dust load and 
the SOx content exceeded the emission standards 
of 1986. The dust load can be further reduced by 
installing a third field in the electrostatic precipita- 
tor. SOx could easily be removed by introducing 
limestone in the bed. Washing with amines or a 
granular filter could be used to control mercury 
emissions. The system is set up in modular fashion 
so that various parts of the system can be taken out 
of operation and used elsewhere. The most sensi- 
tive parameters affecting cost of sludge inciner- 
ation in the Zerofuel system are the nominal capac- 
ity, the load factor, the operating hours per year, 
and the quality of the sludge and its initial dry 
solids content. (See also W91-01211) (Geiger-PTT) 
W91-01244 


ANAEROBIC DIGESTION 


OF INDUSTRIAL 
AND AGRICULTURAL WASTES. 


CLEAR Ltd., Cardiff (Wales). 
For primary bibliographic entry see Field 5D. 
W91-01245 


INDUSTRIAL EFFLUENTS: MINIMIZING EN- 
VIRONMENTAL IMPACT. 

Watson Hawksley, High Wycombe (England). 

For primary bibliographic entry see Field 5D. 
W91-01246 


EFFECTS AND BEHAVIOUR OF POLLUT- 
ANTS DURING ARTIFICIAL GROUNDWATER 
RECHARGE. 

Institut fuer Wasserforschung G.m.b.H., Dort- 
mund (Germany, F.R.). 

For primary bibliographic entry see Field 5B. 
W91-01251 


APPRAISAL OF THE POTENTIAL HEALTH 
IMPACTS OF SEWAGE DISPOSAL TO UK 
COASTAL WATERS. 

Saint David’s Univ. Coll., Lampeter (Wales). 
Centre for Research into Environment and Health. 
For primary bibliographic entry see Field 5B. 
W91-01278 


SITE SEWAGE DISPOSAL: THE IMPOR- 
TANCE OF THE WET SEASON WATER 
TABLE. 

Illinois Univ., Urbana. Dept. of Agronomy. 

T. J. Bicki, and R. B. Brown. 

Journal of Environmental Health JEVHAH, Vol. 
52, No. 5, p 277-279, March/April 1990. 28 ref. 


Descriptors: *Groundwater pollution, *On-site 
waste disposal, *Seasonal variation, *Soil disposal 
fields, *Waste disposal, *Wastewater treatment, 
*Water level, *Water pollution control, *Water 
pollution prevention, *Water table, Aeration, Bac- 
teria, Biodegradation, Filtration, Land disposal, 
On-site wastewater treatment, Viruses. 


Effluent entering an on-site disposal system may 
contain varying combinations and amounts of po- 
tential contaminants. A vertical separation distance 
of 24 inches between the bottom of a soil absorp- 
tion system and the seasonally high water table has 
been suggested as a minimum soil depth for the 
proper treatment of effluent, and the protection of 
groundwater. The effluent must pass through an 
unsaturated zone of soil to insure good aeration 
and slow travel, both of which are needed to: 
achieve good composition of organic materials, 
biodegradation of detergents, adsorption of efflu- 
ent constituents to soil particles, die-off bacteria 
and viruses, and other processes contributing to 
the filtration and treatment of effluent. Depth to 
the wet season water table can be monitored with 
observation wells or can be estimated from soil 
morphological characteristics. Caution is advised 
when evaluating artificial drainage as a method to 
improve the performance of on-site sewage dispos- 
al systems. (Lantz-PTT) 

W91-01379 


SEPTIC SYSTEM EFFICIENCY: PARALLEL 
AND SERIAL METHODS FOR DISTRIBUTING 
EFFLUENT. 

Tennessee Univ., Knoxville. Dept. of Agricultural 
Engineering. 

For primary bibliographic entry see Field 5D. 
W91-01381 


SAFE LAND APPLICATION. I. EVALUATION 
OF TOXIC ELEMENTS PRESENT IN SOLID 
WASTES FROM A FERTILIZER AND CHEMI- 
CAL PLANT 

Thessaloniki ‘Univ., Salonika (Greece). Environ- 
mental Pollution Control Lab. 

A. Katzika, and T. Kouimtzis. 

Science of the Total Environment STENDL, Vol. 
91, p 97-105, February 1990. 6 fig, 2 tab, 8 ref. 
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Descriptors: *Chemical analysis, *Chemical treat- 
ment, *Chemical wastes, *Fertilizers, *Industrial 
wastes, *Land disposal, *Solid wastes, *Toxic 
wastes, *Waste treatment, Arsenic, Chemical in- 
dustry, Chemical sludge, Greece, Hydrogen ion 
concentration, Industrial wastewater, Laboratory 
methods, Pollutant identification, Solubility, Sulfu- 
ric acid, Toxicity, Water pollution sources. 


Approximately 600,000 tons of solid wastes is gen- 
erated annually by industries in the Thessaloniki 
are, of which about 65% is produced by a fertilizer 
chemical plant. Four solid wastes (sludge from the 
treatment of sulfuric acid production wastewater, 
ash from the roasting of iron pyrites, waste from a 
fertilizer unit, anhydrite produced by hydrofluoric 
acid and propellants production) from this plant 
are examined using the U.S. Environmental Pro- 
tection Agency’s (EPA) extraction procedure for 
toxicity in order to determine their content of toxic 
elements. Analysis of the extracts indicate that one 
of the samples generates arsenic at a concentration 
which exceeds the EPA criterion level for this 
element by nearly 50 times. Another sample is 
characterized by pH values that are below the 
EPA minimum values; however, the toxic element 
concentration does not exceed EPA limits. The 
extractability of toxic elements from the solid 
wastes using various extracting solutions is also 
examined in order to determine the chemical con- 
ditions under which the toxic compounds are solu- 
ble. (Author’s abstract) 

W91-01452 


CONSOLIDATION AND CONTAMINANT MI- 
GRATION IN A CAPPED DREDGED MATERI- 
AL DEPOSIT. 

Army Engineer Waterways Experiment Station, 
Vicksburg, MS. 

J. M. Brannon, and M. E. Poindexter-Rollings. 
Science of the Total Environment STENDL, Vol. 
91, p 115-126, February 1990. 6 fig, 3 tab, 14 ref. 


Descriptors: *Dredging wastes, *Ocean dumping, 
*Path of pollutants, *Solid waste disposal, *Spoil 
disposal, *Waste containment, *Water pollution 
sources, Aroclors, Diffusion, Lead, Marine sedi- 
ments, Polychlorinated biphenyls, Sediment con- 
tamination, Solute transport, Washington. 


The effectiveness of capping contaminated 
dredged material was investigated in a subaqueous 
depression in the Duwamish Waterway in Seattle, 
Washington. The disposal site consisted of a previ- 
ously dredged depression located in approximately 
22 m of water. Field studies were conducted to 
evaluate the consolidation of the capped material 
as well as the movement of contaminants from the 
dredged material into the uncontaminated cap ma- 
terial. Results showed that most of the dredged 
material consolidation at this site occurred during 
the first 2 weeks following capping. Monitoring of 
contaminant concentrations in the capped deposit 
for 18 months showed no movement of contami- 
nants from the dredged material into the capping 
material. Data for Pb and Aroclor 1242 indicate 
that the dredged and cap materials formed a sharp, 
relatively unmixed interface over the 18 months of 
the study. (Author’s abstract) 

W91-01453 


BASIC MODEL OF WATER- AND GAS-FLOW 
THROUGH SMECTITE CLAY BUFFERS. 

Clay Technology A.B., Lund (Sweden). Ideon Re- 
search Center. 

For = bibliographic entry see Field 2G. 
W91-01458 


SUSTAINABLE RATES OF SEWAGE SLUDGE 
FOR DRYLAND WINTER WHEAT PRODUC- 
I, SOIL NITROGEN AND HEAVY 


METALS. 

Colorado State Univ., Fort Collins. Dept. of 
Agronomy. 

R. N. Lerch, K. A. Barbarick, D. G. Westfall, R. 
H. Follett, and T. M. McBride. 

Journal of Production Agriculture, Vol. 3, No. 1, p 
60-65, January/March 1990. 2 fig, 7 tab, 23 ref. 


Descriptors: *Agricultural engineering, *Colorado, 
*Heavy metals, *Nitrogen, *Sludge disposal, 


*Sludge utilization, *Wheat, Cadmium, Copper, 
Cycling nutrients, Fertilization, Groundwater pol- 
lution, Lead, Nickel, Nitrates, Organic loading, 
Root zone, Zinc. 


The application of sewage sludge to agricultural 
land has become the major method of sludge dis- 
posal in the US. Therefore, the long-term impact 
of sludge application to the soil environment must 
be investigated in order for proper loading rates to 
be employed. Thus, a field study was initiated in 
1982 in Colorado, with the goal of a the 
effects of sewage sludge on soil N, Zn, Cu, Cd, Ni, 
and Pb levels in a dryland wheat-fallow manage- 
ment system compared to commercial NH4NO3 
fertilizer. Sewage sludge application resulted in 
increased soil NO3-N levels at harvest compared 
with the N fertilizer for all depths sampled and 
each year reported. The soil NO3-N in the root 
zone data showed that three see applications of 
12 ton/acre resulted in significantly higher NO3-N 
levels throughout the root zone compared with the 
control of 50 Ib N/acre. A loading rate of 3 ton/ 
acre resulted in significantly greater NO3-N than 
the control at the 0 to 8-inch and 24 to 35-inch 
depths. Sludge application, at all loading rates 
tested, resulted in _ significantly increased 
NH4HCO3-diethylenetriaminepentaacetic acid ex- 
tractable concentrations of Zn, Cu, Cd, Ni, and Pb 
compared to the control in the surface 8 inches of 
the soil. Because of the potential for NO3 contami- 
nation of groundwater (and metal buildup in the 
soil) by the higher sludge loading rates, a loading 
rate of 3 ton/acre is recommended as the maximum 
safe loading rate for this dryland wheat system. 
(See also W91-01504) (Author’s abstract) 
W91-01503 


SUSTAINABLE RATES OF SEWAGE SLUDGE 
FOR DRYLAND WINTER WHEAT PRODUC- 
TION: I. PRODUCTION AND INCOME. 
Colorado State Univ., Fort Collins. Dept. of 
Agronomy. 

R.N. Lerch, K. A. Barbarick, D. G. Westfall, R. 
H. Follett, and T. M. McBride. 

Journal of Production Agriculture, Vol. 3, No. 1, p 
66-71, January/March 1990. 4 tab, 23 ref. 


Descriptors: *Agricultural engineering, *Colorado, 
*Cost analysis, *Cycling nutrients, *Fertilizers, 
*Grain crops, *Sludge disposal, *Sludge utiliza- 
tion, *Wheat, Cadmium, Crop production, Farm 
income, Fertilization, Groundwater pollution, 
Lead, Nickel, Nitrates, Nitrogen, Nutrients, Phos- 
phorus, Zinc. 


The increased production of sewage sludge in the 
US has led to many municipalities to consider the 
gprs of sludge to agricultural land as a feasi- 
ble means of sludge disposal and nutrient recy- 
cling. A long-term field study was initiated in 1982 
in Colorado, with the objective of evaluating the 
effects of sewage on gross income, yields, grain 
protein, and elemental content of dryland winter 
wheat compared to commercial NH4NO3 fertiliz- 
er. Sludge application has produced greater gross 
income than N fertilizer treatments primarily due 
to the premiums paid for high protein grain. Appli- 
cation of the 3 ton/acre sludge rate resulted in an 
average of $45/acre/year increase in income com- 
ee ee ee ee 
/acre. In two of the three years, neither the 
sludge nor the N fertilizer treatments resulted in 
significant yield responses. Sludge application has 
resulted in greater soil NH4-N and NO3-N com- 
pared to the N fertilizer treatments at boot stage 
over the last three years. However, because of the 
potential for NO(-3) contamination of groundwater 
due to oversupply of N (and the potential for metal 
buildup in the soil) by the 12 and 18 ton/acre rates, 
the lower sludge rate of 3 ton/acre is recommend- 
ed for this dryland wheat production system. 
Grain levels of P and Zn have been increased by 
sludge application while the concentrations of Cd, 
Ni, and Pb have remained very low. (See also 
W91-01503) (Author’s abstract) 
W91-01504 


BIOFILM GROWTH AND THE RELATED 
CHANGES IN THE PHYSICAL PROPERTIES 
OF A POROUS MEDIUM. 1. EXP! AL 
INVESTIGATION. 


Princeton Univ., NJ. Dept. of Computer Science. 
For primary bibliographic entry see Field 2F. 
W91-01531 


BIOFILM GROWTH AND THE RELATED 
CHANGES IN THE PHYSICAL PROPERTIES 
OF A POROUS MEDIUM. 2. PERMEABILITY. 
Princeton Univ., NJ. Dept. of Civil Engineering 
and Operations Research. 

For primary bibliographic entry see Field 2F. 
W91-01532 


BIOFILM GROWTH AND THE RELATED 
CHANGES IN THE PHYSICAL PROPERTIES 
OF A POROUS MEDIUM. 3. DISPERSIVITY 
AND MODEL VERIFICATION. 

Princeton Univ., NJ. Dept. of Civil Engineering 
and Operations Research. 

For primary bibliographic entry see Field 2F. 
W91-01533 


SUBSTRATE AND BIOMASS TRANSPORT IN 
A POROUS MEDIUM. 

State Univ. of New York at Buffalo. Dept. of Civil 
Engineering. 

For primary bibliographic entry see Field 2F. 
W91-01534 


SEASONAL VARIATION OF THERMOPHILIC 
CAMPYLOBACTERS IN SEWAGE SLUDGE. 
Lancaster Univ. (England). Dept. of Biological 
Sciences. 

For primary bibliographic entry see Field 5B. 
W91-01655 


PREVIEW ANALYSIS OF NATIONAL SLUDGE 
SURVEY. 

Residuals Management Technology, Inc., Madi- 
son, WI. 

R. D. Kuchenrither, and S. I. McMillan. 

Biocycle BCYCDK, Vol. 31, No. 7, p 60-62, July 
1990. 5 tab. 


Descriptors: *Data interpretation, *Regulations, 
*Sludge analysis, *Wastewater facilities, Cadmium, 
Chemical analysis, Copper, Detection analysis, En- 
vironmental Protection Agency, Fate of pollutants, 
Heavy metals, Lead, Metals, Surveys, Zinc. 


The National Sewage Sludge Survey conducted by 
the Environmental Protection Agency will be used 
to develop the agency’s sludge regulations. A sum- 
mary of the survey background and the prelimi- 
nary results was reported. The survey randomly 
selected 209 wastewater treatment plants from all 
regions in the United States. The data, as com- 
pared to an earlier 40 city study, showed that most 
metals have been significantly reduced, except 
copper and zinc. A national average sludge, which 
indicates a mean concentration for metals and reg- 
ulated organic compounds, was analyzed under the 
draft sludge regulations. Cadmium showed a sur- 
prisingly high concentration, but copper,lead and 
zinc were found at expected levels. Organics were 
essentially not detected in the survey due to high 
detection limits. The data should prove useful in 
developing future regulations, however, the high 
organic detection limit used for this survey may 
limit its effectiveness. (Miller-PTT) 

W91-01661 


COMPOST ODOR CONTROL THROUGH 
PROCESS OPTIMIZATION. 

Claremont City Water/Sewer Div., NH. 

For primary bibliographic entry see Field 5D. 
W91-01662 


PROPOSED EPA SLUDGE DISPOSAL REGU- 
LATIONS: PROJECT PURGATORY. 

BCM Engineers, Inc., Plymouth Meeting, PA. 

D. D. Garvey. 

Water Pollution Control Association of Pennsylva- 
nia Magazine, Vol. 23, No. 4, p 13-21, July/August 
1990. 6 fig, 4 tab. 





Descriptors: *Economic aspects, *Legal aspects, 
*Pennsylvania, *Regulations, *Sludge disposal, 
Environmental Protection Agency, Heavy metals, 
Land reclamation, Metals, Risk assessment, Stand- 
ards. 


The EPA regulations Standards for the Disposal of 
Sewage Sludge are described with emphasis on the 
aspects that impact Pennsylvania. The initial esti- 
mate of the economic impact was that 157 million 
dollars per year nationwide would be needed to 
comply with these regulations. This figure was 
believed to be a gross underestimate. Metals and 
organics that were not previously a concern, such 
as arsenic, molybdenum, selenium, and beryllium 
would now be limiting factors, Congress mandated 
EPA to adopt a risk assessment approach to devel- 
oping methodologies and disposal standards, some 
of which are not cost effective, implementable, or 
technologically achievable. The proposed regula- 
tions could have a significant impact on sludge 
disposal methods such as distribution and market- 
ing, agricultural use and reclamation. (Miller-PTT) 
W91-01676 


USE OF LIME-STABILIZED DAIRY-PLANT 
WASTE FOR FORAGE PRODUCTION. 

Missouri Univ.-Columbia. Dept. of Agronomy. 

J. R. Brown, W. A. Bough, and C. Hoenshell. 
Journal of Production Agriculture, Vol. 3, No. 3, p 
340-344, July/September 1990. 11 tab, 12 ref. 
USDA-CSRS Special Grant No. 85-CRSR-2-2548. 


Descriptors: *Lime, ‘*Sludge disposal, ‘*Soil 
amendments, *Waste disposal, Dairy industry, Fes- 
cues, Forages, Grasses, Loam, Nitrogen, Phospho- 
rus, Potassium, Silt. 


A lime stabilizing sludge (LSS) from a dairy 
wastewater treatment plant was evaluated in field 
studies on a silt loam soil as a source of lime and P 
for a tall fescue (Festuca arundinacea Shreb.) 
meadow. An initial treatment of almost 9000 gal/ 
acre significantly increased hay yields and raised 
the surface soil (0-3 in) above the pH and Bray and 
Kurtz no. 1 P sufficiency levels for tall fescue. 
Supplemental N and K were required to achieve 
maximum yields of the fescue treated with the lime 
stabilized biomass. There are in sufficient reserve 
lime in the LSS to offset the acidifying effects of 4 
years of NH4NO3 top-dressing. (Author’s abstract) 
W91-01704 


GROWTH AND VALUE OF CHLORELLA 
SALINA GROWN ON HIGHLY SALINE 
SEWAGE EFFLUENT. 

Chinese Univ. of Hong Kong, Shatin. Dept. of 
Biology. 

For primary bibliographic entry see Field 5D. 
W91-01708 


CONVERSION OF FAT INTO YEAST BIO- 
MASS IN PROTEIN-CONTAINING WASTE- 
WATER. 

Lund Univ. (Sweden). Dept. of Applied Microbi- 
ology. 

For primary bibliographic entry see Field 5D. 
W91-01717 


POLYNUCLEAR AROMATIC HYDROCAR- 
BON (PAH) CONTENT OF ARCHIVED 
SEWAGE SLUDGES. 

Lancaster Univ. (England). Inst. of Environmental 
and Biological Sciences. 

For primary bibliographic entry see Field 5A. 
W91-01737 


LABORATORY STUDIES OF THE FLOW OF 
SOME ORGANIC SOLVENTS AND THEIR 
AQUEOUS SOLUTIONS THROUGH BENTON- 
ITE AND KAOLIN CLAYS, 

General Motors Research Labs., Warren, MI. En- 
vironmental Science Dept. 

For primary bibliographic entry see Field 5B. 
W91-01781 


WATER QUALITY MANAGEMENT AND PROTECTION—Field 5 


Ultimate Disposal Of Wastes—Group 5E 


HILLSLOPE EROSION AT THE MAXEY 
FLATS RADIOACTIVE WASTE DISPOSAL 
SITE, NORTHEASTERN KENTUCKY. 
Geological Survey, Louisville, KY. Water Re- 
sources Div. 

For primary bibliographic entry see Field 2J. 
W91-01831 


SOURCES AND DISTRIBUTION OF NITRATE 
IN GROUND WATER AT A FARMED FIELD 
IRRIGATED WITH SEWAGE TREATMENT- 
= EFFLUENT, TALLAHASSEE, FLORI- 
A. 

Geological Survey, Tallahassee, FL. Water Re- 
sources Div 

M. P. Berndt. 

Available from Books and Open File Report Sec- 
tion, USGS, Box 25425, Denver, CO 80225. USGS 
Water-Resources Investigations Report 90-4006, 
1990. 33p, 23 fig, 8 tab, 31 ref. Project No. FL-459. 


Descriptors: *Florida, *Spray irrigation, *Tallahas- 
see, *Wastewater disposal, *Water pollution 
sources, Nitrates, Surficial aquifer, Treated 
wastewater, Upper Floridan Aquifer. 


The city of Tallahassee, Florida began applying 
sewage treatment-plant effluent to a sprayfield 
southeast of the city in 1980. Fertilizers containing 
inorganic nitrogen were also applied in conjunc- 
tion with the operation of a commercial farm at 
this site. Analysis of groundwater in the surficial 
aquifer and the Upper Floridan aquifer have indi- 
cated that nitrate concentrations in some wells 
exceed the prescribed drinking water maximum 
contaminant level of 10 mg/L (nitrate as nitrogen). 
Nitrate concentrations greater than the — 
contaminant level were not detected in 

from monitoring wells outside the crave 
boundary. Analyses of water from the unsaturated 
zone indicated that conversion of organic nitrogen 
and ammonia to nitrate was complete before the 
nitrogen-enriched water reached the water table. 
Groundwater samples from wells in the surficial 
and Upper Floridan aquifers less than 100 ft deep 
located inside sprayed areas had mean concentra- 
tions of nitrate much higher than samples from 
similar wells located outside sprayed areas at the 
southeast sprayfield. These shallow wells inside the 
sprayed areas were the only wells in which the 
maximum contaminant level for nitrate was ex- 
ceeded. Analyses of the nitrogen isotope ratios in 
groundwater were used to determine whether the 
major source of nitrogen was treated sewage or 
fertilizers. The nitrogen isot — in contami- 
nated groundwater at the sou’ sprayfield were 
compared to those at another pi eld southwest 
of the city, where treated sewage was the sole 
source of nitrogen. Statistical lyses indicated a 
significant difference in the nitrogen isotope ratios 
at the two sites, indicating that both nitrogen 
souices are significant at the southeast sprayfield. 


(USGS) 
W91-01857 


USE OF PUMP-OUT FACILITIES BY RECRE- 
ATIONAL BOATERS IN MARYLAND. 

Maryland Univ., College Park. Dept. of Agricul- 
tural and Resource Economics. 

I. E. Strand, and G. R. Gitson. 

Estuaries ESTUDO, Vol. 13, No. 3, p 282-286, 
September 1990. 3 tab, 11 ref. 


Descriptors: *Boats, *Maryland, *Pumps, 
*Wastewater facilities, *Water pollution preven- 
tion, Marinas, Recreation. 


The State of Maryland sponsored a survey of 500 
Maryland boaters to determine their use of marina 
facilities to discharge sewage from portable toilets 
or holding tanks. Results of the survey are report- 
ed as well as an examination of some of the factors 
that contribute to the use of pump-out facilities. 
Under 10% of Maryland’s marinas have facilities 
available to pump-out holding tanks or portable 
toilets. Less than 1 in 20 boaters has ever used such 
a facility. Using a discrete choice behavior model, 
it was found that boaters with portable toilets were 
more likely to use holding tanks, especially if the 
holding tanks were equipped with macerating de- 
vices. The price of using the pump-out facility 


157 


negatively influenced pump-out use. It was also 
found that vessels in transition were less likely to 
use marina facilities. The availability of a pump-out 
facility at a boater’s marina increased the likeli- 
hood of pumping by two-fold. In Maryland, reduc- 
tion of boat-generated pollution will likely require 
of a policy of both extensive pump-out services 
and low costs for the services. (Author’s abstract) 
W91-01904 


SUCCESSION OF THE PLANKTON COMMU- 
NITY DURING COASTAL RECLAMATION 
WITH THE SOLID WASTES. 
Kitakyushu Municipal Inst. 
Health Sciences (Japan). 

M. Yamada, Y. Hanada, A. Miyazaki, A. Tsuruta, 
and Y. Yoshida. 

Nippon Suisan Gakkaishi (Bulletin of the Japanese 
Society of Scientific Fisheries) NSUGAF, Vol. 56, 
No. 5, p 729-734, May 1990. 5 fig, 6 ref. 


Descriptors: *Land reclamation, *Landfills, 
*Plankton, *Succession, *Waste disposal, *Water 
pollution effects, Japan, Oxidation ponds, Popula- 
tion dynamics, Solid wastes, Water quality. 


of Environmental 


The plankton community was investigated in a 
coastal pond at Kitakyushu City, Northern 
Kyushu, Japan. This pond was on a landfill where 
various kinds of solid wastes, including soil from 
land sources, domestic wastes, and industrial 
wastes, had been dumped from 1980 to 1987. The 
cell density of phytoplankton in the pond increased 
gradually and red tides were observed beginning in 
1983. The plankton community was dominated by 
several species of diatoms, dinoflagellates, Crypto- 
phyceae, green algae, filamentous bacteria, ciliates, 
and rotifers. Some of these occurred continuously, 
others cyclically during certain periods. Near the 
end of reclamation, the phototrophic red sulfur 
bacterium Thiocapsa roseopersicina predominated 
twice and discolored the water to purple-brown. 
The first time, phytoplankton almost disappeared 
from the pond but recovered after a few months; 
the second time, phytoplankton occurred abun- 
dantly with the shetsvegiie bacterium. In this 
pond, phytoplankton and zooplankton adapting to 
the water quality seem to have appeared one after 
another during most of this investigation. It is 
suggested that the large quantities of plankton 
which were observed are important in improving 
the water quality in the pond, and that the pond 
acts as an oxidation pond for polluted water from 
the solid wastes dumped. (Author’s abstract) 
W91-01943 


CHANGE OF WATER QUALITY AND COM- 
POSITION OF PLANKTON IN THE POND OF 
RECLAIMED SITE. 


Kitakyushu Municipal Inst. 
Health Sciences (Japan). 

M. Yamada, Y. Hanada, S. Sueta, A. Tsuruta, and 
Y. Yoshida. 

Nippon Suisan Gakkaishi (Bulletin of the Japanese 
Society of Scientific Fisheries) NSUGAF, Vol. 56, 
No. 5, p 735-741, May 1990. 4 fig, 2 tab, 13 ref. 


of Environmental 


Descriptors: *Land reclamation, *Plankton, *Pop- 
ulation dynamics, *Waste disposal, *Water pollu- 
tion effects, *Water quality trends, Japan, Ponds, 
Solid wastes, Species composition, Succession. 


Changes of plankton populations in relation to 
changes in water quality were investigated in a 
coastal pond on reclaimed land at Kitakyushu City, 
Japan. This site had been used for the disposal of 
various solid wastes. The pond water became rap- 
idly brackish and polluted during the seven years 
required for the completion of the reclamation. 
Agglomerative cluster analysis was used to arrange 
the water quality in this pond in five clusters. Four 
water factors-pH, chlorinity, suspended solids, 
and COD--and four seasons--winter (February), 
spring (May), summer (August), and autumn (No- 
vember)--were employed. The occurrence of dom- 
inant phytoplankton and the five clusters of water 
quality were compared; it was found that the 
change from marine plankton to brackish-water 
plankton was observed around 10 ppt in chlorinity, 
and freshwater plankton began to appear below 5 
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Group 5E—Ultimate Disposal Of Wastes 


ppt in chlorinity. The marine plankton’s highest 
COD value was 17 mg/L, but freshwater and 
brackish-water forms were able to occur at CODs 
as high as 40 mg/L. One species of phototrophic 
bacterium was observed in one abnormal cluster 
which had a COD of 160 mg/L and a pH of 11.2. 
There was thus an intimate relation between the 
occurrence of characteristic plankton and the 
water quality in each of the five clusters. The 
occurrence of planktonic biota and the variation of 
water quality were also affected by the climatic 
conditions, such as increased temperature and 
heavy rainfall. (Author’s abstract) 

W91-01944 


MUTAGENS, ae AND OTHER CON- 
STITUENTS IN SMALL 


CITY SLUDGES IN 
NEW YORK STATE. 
Pennsylvania State Univ., University Park. Pesti- 
cide Research Lab. 
For primary bibliographic entry see Field 5A. 
W91-01974 


CHARACTERIZATION OF DESALTING CON- 
CENTRATES 


Rostek Services, Inc., Fort Myers, FL. 
For primary bibliographic entry see Field 3A. 
W91-01976 


HISTORIC DEVELOPMENT OF THE CON- 
CENTRATE REGULATIONS, 

Stone and Webster Engineering Corp., Fort Lau- 
derdale, FL. 

For primary bibliographic entry see Field 5G. 
W91-01977 


CURRENT REGULATORY CONCERNS RE- 
LATED TO THE DISPOSAL OF RO CONCEN- 
TRATES IN FLORIDA. 

Florida State Dept. of Environmental Regulation, 
Tallahassee. 

For primary bibliographic entry see Field 5G. 


W91-01978 


SURFACE WATER DISCHARGE OF REVERSE 
OSMOSIS CONCENTRATES. 
Post, Buckley, Schuh and Jernigan, Inc., Orlando, 


FL. 

P. J. Malaxos, and O. J. Morin 

Desalination DSLNAH, Vol. 78, No. 1, p 27-40, 
July 1990. 2 fig, 12 tab, 5 ref. 


Descriptors: *Desalination wastes, *Florida, *Po- 
table water, *Reverse osmosis, *Surface water, 
*Wastewater disposal, Desalination, Economic as- 
pects, Membrane processes, Permits, Radioactive 
wastes, Testing procedures. 


On the most recent list available from the Florida 
ent of Environmental Regulation 
(FDER), there are 96 membrane plants in Florida 
treating water for potable consumption. From the 
cursory studies and surveys conducted to date, 
some concern has been generated regarding dis- 
solved oxygen, gross alpha radioactivity, fluorides 
and sulfides normally present in reverse osmosis 
(RO) concentrates. None of these were produced 
by RO process itself and it would appear that post- 
treatment methods can be developed to eliminate 
any adverse effect on the environment. However, 
compliance with the radioactivity standards is a 
difficult problem that is not easily resolved. There 
is a wide disparity in post-treatment methods being 
carried out at each facility. This is most probably 
due to the differences in permitting requirements 
(i.e., some plants are given potable water permits, 
some are given industrial waste permits). Finally, 
there are apparent differences in the types of test- 
ing and reporting being carried out. Case histories 
and economic considerations are also given. (Au- 
thor’s abstract) 
W91-01979 


DISPOSAL OF CONCENTRATE FROM 
BRACKISH WATER DESALTING PLANTS BY 
USE OF DEEP INJECTION WELLS. 

A. Muniz, and S. T. Skehan. 


Desalination DSLNAH, Vol. 78, No. 1, p 41-47, 
July 1990. 1 fig. 


Descriptors: *Brackish water, *Desalination 
wastes, *Florida, *Injection wells, *Reverse osmo- 
sis, *Wastewater disposal, Desalination, Design 
standards, Membrane processes, Monitoring wells, 
Regulations, Wastewater treatment. 


The conventional method of disposal of the con- 
centrate from reverse osmosis plants in Florida has 
been discharge to a brackish surface water body. 
In Florida, however, the distance to saline water 
bodies and regulatory constraints can resist this 
type of disposal. Under the appropriate site-specif- 
ic conditions, deep injection wells can offer a feasi- 
ble solution to disposing of concentrates from re- 
verse osmosis plants. Deep injection well systems 
can be reliable, environmentally safe, and cost- 
effective. Regulations affecting deep injection 
wells and typical designs are discussed. The Engle- 
wood (Florida) Water District deep injection well 
is described in detail. Instrumentation for this in- 
jection well disposal system includes continuous 
flow and pressure recorders plus sampling of the 
monitor well on a weekly, monthly, and quarterly 
basis. There has been considerable experience with 
deep injection wells for the disposal of treated 
wastewater effluents in the state, so that deep 
injection wells are a proven technology for South 
Florida. (VerNooy-PTT) 

W91-01980 


IRRIGATION WITH MEMBRANE PLANT 
CONCENTRATE: FORT MYERS CASE STUDY. 
Boyle Engineering Corp., Fort Myers, FL. 

For primary bibliographic entry see Field 3C. 
W91-01981 


USE OF SOLAR PONDS IN THE DISPOSAL 
OF DESALTING CONCENTRATE. 

California State Dept. of Water Resources, Fresno. 
Special Investigations Branch. 

B. E. Smith. 

Desalination DSLNAH, Vol. 78, No. 1, p 59-70, 
July 1990. 11 fig, 1 tab. 


Descriptors: *Agricultural water, *Brines, *Cali- 
fornia, *Desalination wastes, *San Joaquin Valley, 
*Solar ponds, *Thermal powerplants, *Waste dis- 
posal, *Wastewater renovation, Desalination, 
Drainage water, Evaporation ponds, Feasibility 
studies, Reverse osmosis, Saline water, Salinity, 
Subsurface drainage, Valleys, Wastewater disposal. 


A major problem in California’s San Joaquin 
Valley is the disposal of subsurface agricultural 
drainage water. The valley is 260 miles long and 
dose not have an acceptable drainage water outlet 
to the ocean. The feasibility of storing and dispos- 
ing drainage water desalting plant concentrates in 
a salt-gradient solar pond was investigated as part 
of a larger feasibility study on reclaiming agricul- 
tural drainage water for beneficial use. As part of 
the desalting feasibility investigation salt-gradient 
solar ponds for brine storage are being studied. It is 
method of storing and using concentrated desalting 
concentrates to produce power. The Los Banos 
Demonstration Desalting Facility was constructed 
to test the feasibility of reclaiming the drainage 
water. The facility is of the zero-discharge type, 
minimizing environmental impacts, and uses a 
three stage reverse osmosis system with thermal 
evaporation to achieve a 96% recovery of fresh 
water. Research in the Las Banos system is at the 
energy production stage and is focused on using a 
Rankine-cycle turbine for power generation using 
hot brine from the solar pond system. The cost of a 
solar pond facility is close to that of a Class I 
hazardous waste disposal site at from $50,000 (no 
pond linings) to $250,000 (double linings) per acre. 
The Solar pond concept shows a great deal of 
promise for helping manage agricultural drainage 
in California’s San Joaquin Valley. (VerNooy- 


PTT) 
W91-01982 
DISPOSAL OF CONCENTRATES FROM 


BRACKISH WATER DESALTING PLANTS BY 
MEANS OF EVAPORATION TECHNOLOGY. 


Bechtel National, Inc., Washington, DC. 

L. Awerbuch, and M. C. Weekes. 

Desalination DSLNAH, Vol. 78, No. 1, p 71-76, 
July 1990. 2 fig, 4 ref. 


Descriptors: *Brackish water, *Brines, *Desalina- 
tion wastes, *Evaporators, *Reverse osmosis, 
*Waste disposal, *Wastewater disposal, Desalina- 
tion, Feedwater treatment, Scaling. 


Reverse osmosis plants discharge a permeate 
stream with low dissolved solids (TDS) and a 
reject stream with high TDS. The use of reverse 
osmosis (RO) plants to desalt brackish water in 
South Florida has increased rapidly in the last 
decade. The concentration of scale forming species 
such as calcium sulfate and silica usually limits RO 
recovery in these plants to about 75% of the total 
feedwater flow. The remaining 25% of the flow is 
reject brine which presents a serious disposal prob- 
lem for plants in inland locations. Brine concentra- 
tors are being used to reduce the RO reject brine 
to 2% of the overall flow and so significantly 
reduce the disposal problem. Two versions of the 
evaporative brine concentration process known as 
vapor compression evaporation (VCE) are dis- 
cussed. Typical operating conditions obtained at 
successfully operating plants are listed, and pro- 
jected hybrid plant performance is calculated. 
Small size VCE system may be installed for $7.50/ 
gal/day. As the sizes increase, the installed price 
may drop to $6.00/gal/day. (Author’s abstract) 
W91-01983 


HIGH RECOVERY REVERSE OSMOSIS. 

Stone and Webster Engineering Corp., Fort Lau- 
derdale, FL. 

For primary bibliographic entry see Field 3A. 
W91-61985 


CHARACTERIZATION OF COMPOST WITH 
RESPECT TO ITS CONTENT OF HEAVY 
METALS, PART I: SAMPLE DIGESTION AND 
ICP-AES ANALYSIS. 

Amsterdam Univ. (Netherlands). Vakgroep Mi- 
lieukunde. 

J. W. A. Lustenhouwer, J. A. Hin, F. J. M. J. 
Maessen, and G. den Boef. 

International Journal of Environmental Analytical 
Chemistry IJEAA3, Vol. 39, No. 3, p 209-222, 
1990. 3 fig, 11 tab, 18 ref. 


Descriptors: *Analytical techniques, *Chemical 
analysis, *Compost, *Emission spectroscopy, 
*Heavy metals, *Sample preparation, *Sludge dis- 
posal, Composting, Digestion, Domestic wastes, 
Elements, Monitoring, Soil amendments, Testing 
procedures, The Netherlands, Waste identification. 


In recent years the Dutch policy on management 
of household waste has been increasingly directed 
towards recycling. Composting might be a solution 
for about one haif of household waste; however, 
there is a growing concern on the quality of com- 
post, especially with regard to its content of heavy 
metals. A study was conducted to develop a proce- 
dure for the determination of heavy metals in 
compost. An unambiguous analytical procedure 
must be available to enable supervision of the legal 
regulations on maximum tolerable content of 
heavy metals. The element determination stage, 
including the digestion of a test portion and ele- 
ment determination in the test solution, is reported. 
Analysis was studied for a variety of types of 
composts as well as for a sewage sludge amended 
soil. Aqua regia digestion was examined using con- 
ventional as well as microwave heating. The per- 
formance of both procedures is similar with re- 
spect to accuracy and precision. Microwave heat- 
ing was preferred because that procedure is less 
time-consuming. Simultaneous determination of 
the elements chromium, copper, nickel, lead, and 
zinc by inductively coupled plasma-atomic emis- 
sion spectroscopy was feasible. However, due to 
the occurrence of severe spectral interferences, 
cadmium had to be determined separately. (Ver- 
nooy-PTT) 

W91-01986 





EFFECT OF PULP AND PAPER MILL EFFLU- 
ENT IRRIGATION ON CARBON DIOXIDE 
EVOLUTION IN SOILS. 

Tamil Nadu Agricultural Univ., Coimbatore 
(India). Dept. of Agricultural Microbiology. 

K. Kannan, and G. Oblisami. 

Journal of Agronomy and Crop _ Science 
ZAPFAR, Vol. 164, No. 2, p 116-119, 1990. 1 fig, 
2 tab, 13 ref. 


Descriptors: *Carbon dioxide, *Effluents, *Indus- 
trial wastewater, *Pulp and paper industry, *Soil 
gases, *Wastewater irrigation, Conductivity, De- 
composing organic matter, Field tests, India, 
Microorganisms, Soil bacteria, Soil contamination, 
Soil organic matter, Wastewater farming. 


Soil samples were collected from the field under 
paper mill effluent irrigation for the past 1, 2, 3, 
and 15 years. Pulp and paper mill wastewater 
irrigation increased pH, electrical conductivity 
(EC), organic carbon, and exchangeable sodium 
content of soils. The combined effluent irrigation 
over a period of 15 years resulted in the increased 
accumulation of sodium and other soluble salts. 
Soils under effluent irrigation for the past 15 years 
showed the maximum EC which might be due to 
accumulation of salts over a long period of time. 
The increase in organic matter content of soils 
accelerated microbial activity and hence acceler- 
ated substrate decomposition with the release of 
carbon dioxide. There was a peak followed by a 
steady decline in the rate of carbon dioxide evolu- 
tion in effluent irrigated soils. The total amount of 
carbon dioxide evolved in the control was 5.039 
mg/50 g soil (dry weight basis over 15 days), while 
combined effluent irrigation over a period of 15 
years increased the carbon dioxide evolution rate 
by a factor of five. The carbon dioxide evolution 
results of the present investigation suggest that 
pulp and paper mill effluent irrigation to soil was 
not harmful to the soil microbial activity. (Ver- 
Nooy- 

W91-01987 


5F. Water Treatment and 
Quality Alteration 


TREATMENT OF EUTROPHIC WATERS IN 
SOUTH AFRICA. 

Water Research Commission, 
Africa). 

G. Offringa. 

South African Journal of Science SAJSAR, Vol. 
86, No. 1, p 6-8, January 1990. 2 fig, 8 ref. 


Pretoria (South 


Descriptors: *Eutrophic lakes, *South Africa, 
*Water quality, *Water treatment, Chlorination, 
Filtration, Flocculation, Potable water, Settling, 
Surface water, Water quality control. 


Eutrophication of surface waters has caused in- 
creased concern in South Africa and elsewhere 
regarding the supply of potable water of good 
quality from these sources. Sedimentation and fil- 
tration alone are not adequate to treat enriched 
waters anymore. Pre-chlorination improves the 
sedimentation of flocculated algae but results in 
taste and order problems and the excessive forma- 
tion of halogenated hydrocarbons. The Division of 
Water Technology of CSIR has developed consid- 
erable expertise in the application of Dissolved Air 
Flotation (DAF) alone, and in combination with 
filtration (DAFF), resulting in the construction of 
a number of plants for the treatment of a variety of 
enriched waters. Whereas the traditional water 
treatment by sedimentation relied on the settlement 
of solids in the water, the lighter nature of algae 
and other suspended organics found in eutrophic 
waters rendered the DAF process more suitable 
for solids removal and so it is increasingly being 
used in South Africa and abroad. The need to 
incorporate the sedimentation into the DAFF 
process to treat surface waters of variable quality, 
and to remove tastes, odors and other micropollu- 
tants has been identified, and further research has 
been directed accordingly. (Lantz-PTT) 
W91-01074 


WATER QUALITY MANAGEMENT AND PROTECTION—Field 5 


Water Treatment and Quality Alteration—Group 5F 


HYDROGEOLOGY AND HISTORICAL AS- 
SESSMENT OF A CLASSIC SEQUENTIAL- 
LAND USE LANDFILL SITE, ILLINOIS, USA. 
Northern Illinois Univ., De Kalb. Dept. of Geolo- 
gy. 

C. J. Booth, and P. J. Vagt. 

Environmental Geology and Water Sciences 
EGWSEI, Vol. 15, No. 3, p 165-178, May/June 
1990. 6 fig, 5 tab, 19 ref, 3 append. 


Descriptors: *Geohydrology, *Groundwater pol- 
lution, *Illinois, *Landfills, *Path of pollutants, 
*Water pollution sources, Clay liners, Contamina- 
tion, Groundwater quality, History, Land use, 
Leachates, Resource management. 


The Blackwell site in northeastern Illinois was a 
classic sequential-use project combining land recla- 
mation, a sanitary landfill, and a recreational park. 
A recent assessment of leachate generation and 
groundwater contamination to the site’s unfinished 
record is presented. Hydrogeological studies show 
that: (1) the landfill sits astride an outwash aquifer 
and a till mound, which are ted from an 
——— dolomite —s by a thin, silty till; (2) 
leachate leaks from the landfill at an estimated 
average rate between 48 and 78 cubic m/day; (3) 
the resultant contaminant plume is virtually stag- 
nant in the till but —_ diluted in the outwash 
——, so that no off-site contamination is detect- 

; and (4) trace volatile organic carbon VOC 
levels in the dolomite probably indicate that con- 
taminants have migrated there from the landfill- 
derived plume in the outwash. Deviations from the 
original landfill concepts included elimination of a 
leachate collection system, increased landfill size, 
local absence of a clay liner, and partial use of 
nonclay cover. The hydrogeological setting was 
unsuitable for the landfill as constructed, indicating 
the importance of detailed geological consideration 
in landfill and land-use planning. (Author’s ab- 


stract) 
W91-01097 


FIXED BED ADSORPTION FOR THE REMOV- 
AL OF POLLUTANTS FROM WATER. 

Queen’s Univ., Belfast (Northern Ireland). Dept. of 
Chemical Engineering. 

G. McKay, and M. J. Bino. 

Environmental Pollution ENPOEK, Vol. 66, No. 
1, p 33-53, 1990. 17 fig, 4 tab, 7 ref. 


Descriptors: *Activated carbon, *Adsorption, 
*Mercury, *Phenols, *Water treatment, Chloro- 
phenols, Design criteria, Fixed bed columns, Flow 
rates, Operating costs. 


The adsorption of phenol, oe gs gee and 
ui 


mercuric ions from aqueous solution onto activated 
carbon has been studied in fixed bed columns. The 
influence of varying parameters such as bed depth, 
solution flowrate and pollutant concentration has 
been studied. The Depth Service Time 
(BDST), using the break point of the effluent con- 
centration, has been used to analyze the experimen- 
tal data and identify design correlations. The 
BDST model can predict service time versus bed 
depth according to the desired percentage break- 
through value. The breakthrough curve represents 
the shape of the pollutant concentration curve as 
the solution leaves the bed. The general observa- 
tion is that no significant increase in throughput is 
achieved by varying the percentage breakthrough 
because the breakthrough curves are rather steep 
and, consequently, the mass transfer zone is very 
short. Two types of variables are recognized as 
important in optimizing water treatment processes: 
primary process variables which are mainly deter- 
mined by carbon exhaustion rates; and process 
variables which affect the operating costs as a 
result of changes in the required level of effluent 
purity, influent liquid purity, temperature, and vis- 
cosity, as well as carbon particle size. Optimization 
procedures based on the Empty Bed Residence 
Time have been applied to the data, showing that 
the carbon exhaustion rate is higher for lower 

—— breakthrough required. (Brunone-PTT) 


REVIEW OF OZONE GENERATING FACILI- 
TIES IN SOME US. WATER AND 
WASTEWATER TREATMENT PLANTS. 


Northeast Ohio Regional Sewer District, Cleve- 
land, OH. 

L. Debevec. 

Ozone: Science and Engineering OZSEDS, Vol. 
12, No. 2, p 95-105, 1990. 13 tab, 6 ref. 


Descriptors: *Ozonation, *Wastewater facilities, 
*Water treatment facilities, Feedwater treatment, 
Municipal wastewater, Municipal water, Ozone, 
Water quality management. 


In previous years, the start-up and operation of 
ozone systems at U.S. municipal water and 
wastewater treatment plants has resulted in numer- 
ous problems. Some of these problems were of 
such a magnitude that the operating agency decid- 
ed to abandon the ozone system. In oan cases the 
systems are operating with the problems resolved. 
Many of the problems were not unique to any one 
system. A summary includes the following re- 
sponses: (1) at least three installations had problems 
with fires in the ozone destructor; (2) five of the 
installations experienced problems with the dis- 
charge valves; (3) foaming problems are prevalent 
in almost every contractor; (4) six of the installa- 
tions use oxygen to generate ozone, four of the 
installations use air, only one uses both air or a 
mixture of air and oxygen; (5) of the 11 plants, 9 
installations have blowers to remove the ozone 
contractor off-gas, one installation used the system 
pressure to force the off-gas through the ozone 
destructor, while the last facility did not know 
how the off-gas was removed form the contactor; 
and (6) of the 5 air-to-ozone generation installa- 
tions, 4 were a gas-to-gas (freon) refrigeration 
system, and the other uses a liquid-to-gas (freon) 
system. (Ki 
W91-01165 


EVALUATION OF EMPIRICAL PROCESS 
DESIGN RELATIONSHIPS FOR OZONE DIS- 
INFECTION OF WATER AND WASTEWATER. 
Alberta Univ., Edmonton. Dept. of Civil Engi- 
neering. 

For primary bibliographic entry see Field 5D. 
W91-01167 


REMOVAL OF ATRAZINE BY OZONE AND 
OZONE-HYDROGEN PEROXIDE COMBINA- 
TIONS IN SURFACE WATER. 

Laboratoire Central de la Lyonnaise des Eaux 38, 
rue de la President Wilson, 78230 le Pecq, France. 
J. P. Duguet, F. Bernazeau, and J. Mallevialle. 
Ozone: Science and Engineering OZSEDS, Vol. 
12, No. 2, p 195-197, 1990. 2 tab, 4 ref. 


Descriptors: ‘*Atrazine, *Hydrogen peroxide, 
*Ozonation, *Ozone, *Water treatment, Adsorp- 
tion, Filtration, Maximum contaminant level, Pesti- 
cides, Water quality. 


Atrazine is one of the most frequently identified 
pesticides in Europe. Current European standards 
stipulate that the maximum contaminant level 
(MCL) for an individual pesticide is 100 ng/L. 
This regulation stresses the need for a low-cost and 
effective treatment system. Adsorption is one 
promising solution, but in general, breakthrough of 
the granular activated carbon filter occurs rapidly. 
Recent research has shown that ozonation alone, 
utilized according the usual practical conditions, 
removes atrazine poorly, 15-25%. High oxidation 
reaction rates of the hydroxyl free radical suggest 
that combinations of 03/H202 is a better removal 
method. This study indicates that appiication of an 
ozone dose of 5.1 mg/L without hydrogen perox- 
ide allows a 46% reduction in atrazine concentra- 
tion, but the MCL was not reached. The coupling 
of ozone and hydrogen peroxide increases the re- 
moval of atrazine. The removal efficiency in- 
creases as the applied oxidant dose increases. It is 
therefore possible to reach the atrazine MCL by 
applying in this case, a 3 mg/l dose. (Author’s 
abstract) 

W91-01168 


OZONATION AT BELLE GLADE, FLORIDA: A 
CASE HISTORY. 
North Carolina Univ. at Charlotte. Dept. of Envi- 





Field 5—WATER QUALITY MANAGEMENT AND PROTECTION 


Group 5F—Water Treatment and Quality Alteration 


ronmental Sciences and Engineering. 

P. C. Singer, K. Robinson, and R. A. Elefritz. 
Ozone: Science and Engineering OZSEDS, Vol. 
12, No. 2, p 199-215, 1990. 11 fig, 4 tab, 4 ref. 


Descriptors: *Color removal, *Ozonation, *Water 
treatment, Ammonia, Belle Glade, *Florida, Chlo- 
rine, Chloroform, Color, Florida, Nitrification, Or- 
ganic matter, Ozone, Trihalomethanes, Turbidity, 
Water quality control. 


A two-stage ozonation process for the treatment of 
lake water high in organics, color and thrihalo- 
methanes (THM) concentration was installed at the 
city of Belle Glade, FL in October of 1984. The 
average TOC was 30 mg/I with values of up to 755 
mg/L The color averaged 100 color units up to 
500 color units. The THM level reached nearly 
1,000 mg/L. The new treatment process applied 3 
mg/l of ozone to the raw water ahead of the flash 
mix basin, lime softening, alum and polymer co- 
— clarification, recarbonation, and addition 

3 mg/| ozone prior to filtration. Post-chlorina- 
tion then produced distribution system THM con- 
centrations averaging 124 microgm/L Distribution 
of THM’s shifted from 85% chloroform by the 
original process to 40% after adoption of ozona- 
tion, the balance comprising brominated species, 
but not bromoform. In 1987, the treatment process 
was modified by adding chlorine and ammonia at 
the outlets of the pre-, and intermediate stages of 
ozonation and abandoning free chlorination. This 
has further reduced the distribution system THm 
levels to 20-30 microgm/L. Filtered water turbidi- 
ty and color have been improved. The use of 
chloramines after ozonation controls the nuisance 
aquatic growth in the clarifiers and recarbonation 
basins, produces a combined chlorine residual 


which can be maintained throughout the distribu- 
tion system. Periodic use of free chlorine in the 
distribution system is required to prevent elevated 
heterotrophic plate counts and the formation of 
excessive concentrations of nitrite ion due to bio- 
logical regrowth and nitrification. (Author’s ab- 


stract) 
W91-01169 


ULTRAVIOLET DISINFECTION OF POTABLE 
WATER. 

Southern California Metropolitan Water District, 
Los Angeles. 

R. L. Wolfe. 

Environmental Scien and Technology 
ESTHAG, Vol. 24, No. 6 p 768-772, June 1990. 1 
fig, 3 tab, 38 ref. 


Descriptors: *Disinfection, *Drinking water, *Po- 
table water, *Ultraviolet radiation, *Water treat- 
ment, Bacteria, Groundwater, Protozoa, Surface 
water, Viruses. 


Pending regulations by the Environmental Protec- 
tion Agency regarding control of microbial and 
chemical contaminants in drinking water has 
prompted the evaluation of ultraviolet (UV) radi- 
ation for primary disinfection of surface and 
groundwater supplies. Excellent results for inacti- 
vation of both bacteria and viruses have been 
obtained with the combined advantages of short 
contact times, low relative cost, few undesirable 
disinfection by-products, and enhanced breakdown 
of taste and odor contaminants. The drawbacks 
include inaccuracy of current systems for UV dose 
measurement, limitations on practical size of cost- 
effective treatment plants, the necessity of postdis- 
infection for surface waters, and the requirement of 
much higher UV doses for the inactivation of 
protozoan cysts. To date only a limited number of 
microorganisms have been examined and no actual 
field information has been obtained. In addition, 
complete information on the resistance of enteric 
viruses is not yet available. (D’Agostino-PTT) 
W91-01179 


RECOVERY OF 3-CHLORO-4(DICHLORO- 
METHYL)-5-HYDROXY-2(5H)-FURANONE 
FROM WATER SAMPLES ON XAD RESINS 
AND THE EFFECT OF CHLORINE ON ITS 
MUTAGENICITY. 

Health Effects Research Lab., Research Triangle 
Park, NC. Genetic Toxicology Div. 


For primary bibliographic entry see Field 5A. 
W91-01181 


CONTAMINATION OF POTABLE WATER BY 
CORROSION OF TIN-LEAD SOLDERED 
JOINTS. 

Surrey Univ., Guildford (England). Dept. of Mate- 
rials Science and Engineering. 

For primary bibliographic entry see Field SB. 
W91-01222 


INTERFACE OF HEALTH EFFECTS AND 
CHEMISTRY AT WATER TREATMENT 


PLANTS. 

Centre de “an ane des Eaux - Degre- 
mont, Le +4°> 
L. Cognet, J Duguet and J. Mallevialle. 
IN: Watershed 89: The Future for Water Quality 
in Europe. Volume II. Proceedings of the 
IAWPRC Conference held in Guildford, UK, 17- 
20 April, 1989. Pergamon Press, New York. 1989. 
p 255-264, 4 fig, 22 ref. 


Descriptors: *Chlorination, *Disinfection, *Drink- 
ing water, *Mutagenicity, *Public health, *Water 
quality, *Water treatment, Activated carbon, Chlo- 
rine, Filtration, Organic matter, Oxidation, Ozona- 
tion, Raw water. 


Data on raw water quality, oxidation treatment 
practices, and the resulting mutagenic properties of 
the treated water were compiled from pilot-and 
full-scale treatment experiments to evaluate which 
parameter might produce variability in the results 
of a mutagenic study. Analysis of the data and 
comparison of treatment practices indicated that 
the measured mutagenic activity is strongly related 
to the characteristics of the organic matrix in the 
raw water; the methodology used to sample and 
detect mutagens; the scale of the study both in 
terms of treatment flow and period of study; and 
the point at which and the conditions under which 
oxidants are added during treatment. In disinfec- 
tion systems in full-scale water treatment plants, 
when raw water is pretreated, and high concentra- 
tions of organics are present in the raw water, both 
ozonation and chlorination increase mutagenic ac- 
tivity. However, no significant difference in muta- 
genicity was found between the two oxidants. 

, both in the case of a nitrified groundwater 
and a clarified surface water, the mutagenic activi- 
ty of the water after ozonation was related to its 
mutagenic activity before ozonation. Also, in both 
of these cases, mutagenic activity decreased after 
granular activated carbon (GAC) filtration. When 
GAC (filtration follows ozone disinfection, early 
addition of oxidants may not be deleterious to the 
finished water quality. When chlorine or chlorine 
dioxide is added after GAC filtration, chlorine 
dioxide was found to produce a less mutagenic 
water. Although these conclusions suggest means 
of controlling mutagenic activity during treatment, 
it must be stressed that the measurement of muta- 
genicity is a presumptive index of contamination 
level. (See also W91-01211) (Author’s abstract) 
W91-01226 


MICROPOLLUTANTS IN WATER USED FOR 
RENAL DIALYSIS: AN INTERNATIONAL 
PERSPECTIVE, 

Imperial Coll. of Science and Technology, London 
(England). Public Health Engineering Lab. 

For primary bibliographic entry see Field 5C. 
W91-01227 


CLINICAL AND ENVIRONMENTAL EFFECTS 
OF A MAJOR EMERGENCY INVOLVING 
PUBLIC WATER SUPPLY. 

Robens Inst. of Industrial and Environmental 
Health and Safety, Guildford (England). Trace 
Element Lab. 

For primary bibliographic entry see Field 5G. 
W91-01228 


BIOFILMS: DETECTION, 
AND SOLUTIONS. 

Centre for Applied Microbiology Research, Salis- 
bury (England). 


IMPLICATIONS 


C. W. Keevil, A. A. West, J. T. Walker, J. V. Lee, 
and P. J. L. Dennis. 

IN: Watershed 89: The Future for Water Quality 
in Europe. Volume II. Proceedings of the 
IAWPRC Conference held in Guildford, UK, 17- 
20 April, 1989. Pergamon Press, New York. 1989. 
p 367-374, 37 ref. 


Descriptors: *Biofilms, *Biofouling, *Domestic 
water, *Drinking water, *Fouling, *Plumbing, 
*Public health, *Water distribution, *Water treat- 
ment, Aeromonas, Aromatic compounds, Biocides, 
Copper, Corrosion, Disinfection, Legionella, Path 
of pollutants, Pseudomonas, Scotland. 


Water treated and supplied for drinking and do- 
mestic purposes is not sterile and biofilms are nor- 
mally found on the materials used in distribution 
and plumbing systems. The growth of low num- 
bers of microorganisms in the planktonic and ses- 
sile phases is usually considered only in terms of 
aesthetic or operational problems. However, bio- 
films have been linked to a unique corrosion of 
copper pipework in institutional buildings in Scot- 
land and biofouling of recirculating water systems 
is believed to contribute to the proliferation of 
opportunistic pathogens such as Pseudomonas aer- 
uginosa, Aeromonas hydrophila and Legionella 
pneumophila. These organisms are occasionally 
_— in treated water and all have been identi- 
ied in plumbing systems biofilms. While plank- 
tonic microorganisms are relatively easily Killed by 
biocides, organisms in the biofilms are more refrac- 
tory due to poor penetration rates. A continuous 
culture laboratory model has been develo 
investigate the factors responsible for biofilm for- 
mation on the surfaces of plumbing materials. It 
has already proved valuable to assess the implica- 
tions and design solutions to control copper corro- 
sion and legionellae colonization. The same ap- 
proach is now being used to address issues related 
to ——— supplies such as nitrite formation, resid- 
ual disinfection, degradation of coal tar linings 
releasing polyaromatic hydrocarbons and the con- 
trol of indicator organisms. (See also W91-01211) 
(Author’s abstract) 
W91-01239 


ADVANCED NITROGEN REMOVAL PROC- 
ESSES FOR DRINKING AND WASTE WATER 
TREATMENT. 


Biwater Ltd., Heywood (England). 
For primary bibliographic entry see Field 5D. 
W91-01247 


CONTROL OF NITROGENOUS POLLUTION. 
Surrey Univ., Guildford (England). Dept. of 
Chemical Engineering. 

For primary bibliographic entry see Field 5D. 
W91-01250 


WATER TREATMENT TECHNOLOGY FOR 
REMOVING PESTICIDES FROM WATER. 
Centre de Recherche Lyonnaise des Eaux - Degre- 
mont, Le Pecq (France). 

A. Bruchet, J. P. Duguet, J. Mallevialle, and F. 
Fiessinger. 

IN: Watershed 89: The Future for Water Quality 
in Europe. Volume II. Proceedings of the 
IAWPRC Conference held in Guildford, UK, 17- 
20 April, 1989. Pergamon Press, New York. 1989. 
p 487-496, 7 fig, 5 tab, 24 ref. 


Descriptors: *Coagulation, *Flocculation, *Ozona- 
tion, *Pesticides, *Water treatment, Activated 
carbon, Chlorination, Chlorine, Drinking water, 
Fungicides, Groundwater pollution, Herbicides, 
Insecticides. 


The effectiveness of various procedures or coupled 
procedures used in treatment works to eliminate 
pesticides from drinking water are examined. At 
the mg/L concentration level using surface water 
enriched in pesticides of different chemical origins, 
laboratory coagulation-flocculation tests using iron 
and aluminum salts revealed that, of all the pesti- 
cides, only methoxychlor and DDT are more than 
90% eliminated. For concentrations ranging from 
the nanogram/L level to 100 micrograms/L, in the 





laboratory or at pilot level, DDT was eliminated 
up to 98%. For lindane, aldrin, dieldrin, thion, 
2,4-D, and endosulfan, the degree of elimination 
varied between 10% and 60%. Coagulation-floccu- 
lation removal of pesticides was enhanced at opti- 
mal rates with various coagulants for different 
pesticides at different pH. Ozonation is extremely 
effective for the removal of triazine pesticides. 
When activated charcoal is used for pesticide re- 
moval the dose of powder added must be in = 
with the level of pesticide to be removed —e 

continual monitoring of pesticide levels. Fi aes 
through activated c! reduces the peak level 
of pesticides in treated water. However, it is diffi- 
cult to predict the effectiveness of this peak-lower- 
ing and ——s to guarantee that the maxi- 
mum acceptable concentration of 100 nanograms/ 
L will not be exceeded. (See also W91-01211) 


(Geiger- 
W91-01252 


REMOVAL OF PESTICIDES BY ADSORPTION 
ONTO POWDERED ACTIVATED CARBON: 
THE EFFECT OF HUMIC SUBSTANCES. 
Limoges Univ. (France). Lab. de Genie Chimique, 
Traitement des Eaux. 

J. Ayele, B. Fabre, and M. Mazet. 

IN: Watershed 89: The Future for Water Quality 
in Europe. Volume II. Proceedings of the 
IAWPRC Conference held in Guildford, UK, 17- 
20 April, 1989. Pergamon Press, New York. 1989. 
p 497-504, 5 fig, 3 tab, 24 ref. 


Descriptors: *Activated carbon, ‘*Adsorption, 
*Humic substances, *Pesticides, *Water treatment, 
Atrazine, Fulvic acids, Humic acids, Hydrogen ion 
concentration, Insecticides, Lindane, Pentachloro- 
phenol, Solubility. 


Factors —- the adsorption of lindane, atra- 
zine, and pentachlorophenol (PCP) and humic sub- 
stances onto activated carbon were examined. The 
concentrations of pesticides and humic substances 
(humic and fulvic acids) in solutions were meas- 
ured before and after in the presence of the 
activated carbon at 25 C by UV absorbance, high 
pressure liquid chromatography, or scintillation 
counting. Results showed that dependence of solu- 
bility on pH is strong for PCP but not very impor- 
tant for atrazine or lindane. PCP water solubility 
increased with increasing pH. Adsorption of PCP 
was decreased when solubility was increased. The 
extent of binding of pesticides increased as water 
solubility decreased, and depended on the source 
and concentration of the humic substances. Humic 
substances improved the removal efficiency of 
ticides, while the presence of pesticides slightly 
enhanced the removal of the humic substances by 
activated carbon. Adsorption onto activated 
carbon was more rapid for PCP than for atrazine 
or lindane. The pesticide-humic substances com- 
ecu was more easily adsorbed than pesticides or 
umic substances alone. (See also W91-01211) 
(Geiger-PTT) 
W91-01253 


WATER QUALITY MANAGEMENT IN ISTAN- 
BUL: CREATING A CLEANER ENVIRON- 


MENT. 

Istanbul Water and Sewerage Administration, 
Turkey. 

For primary bibliographic entry see Field 5G. 
W91-01254 


ROLE OF ASSET MANAGEMENT. 

Water Research Centre, Swindon (England). Asset 
Management. 

For primary bibliographic entry see Field 6A. 
W91-01272 


NEW TECHNOLOGY IN A WATER COMPA- 
NY. 


South Staffordshire Waterworks Co., Walsall 
ym 


peer “of the Institution of Water and Environ- 
mental Management JIWMEZ, Vol. 4, No. 3, p 
256-2264, June 1990. 3 fig, 1 tab. 


WATER QUALITY MANAGEMENT AND PROTECTION—Field 5 


Water Treatment and Quality Alteration—Group 5F 


Descriptors: *Automation, *Data processing, 
*Water conveyance, *Water treatment, Chemical 
analysis, Computer-aided design, Computers, Data 
storage and retrieval, Excavation, Inspection, 
Leakage, Monitoring, Remote sensing, Technolo- 
gy, Telemetry, Water management. 


The South Staffordshire Water Company serves a 
 amaype of 1.25 million within an area of 1502 sq 

, and has employed new technology across a 
broad spectrum of its operational, scientific and 
administrative activities. Applications of this tech- 
nology include electronic remittance processing, a 
mail room multimailer, a computerized customer 
service system, automation of chemical analysis, 
automatic fuel issue and recording equipment, 
computer-aided drawing (CAD) in the design 
office, telemetry and electronic leak detection, fi- 
beroptic — methods, and location sensors 
for ilable technologies have been 
investigated, poten and developed to meet the 
Company’s particular requirements for improved 
efficiency, new regulations and standards, and cost 
savings. The Company is a leading innovator in the 
use of new technology; this success has been 
achieved through the encouragement and develop- 
ment of new ideas and the careful control and 
ee of new projects. (VerNooy-PTT) 
W91-0127 





TRIAZINE AND CHLOROACETAMIDE HER- 
BICIDES IN SYDENHAM RIVER WATER AND 
MUNICIPAL DRINKING WATER, DRESDEN, 
preg = CANADA, 1981-1987. 

Ministry of Agriculture and Food, 
Guelph, Agricultural Lab. ices Branch. 
For primary bibliographic entry see Field 5B. 
W91-01306 


ALUMINUM IN DOMESTIC WATER: OVER- 
LOAD MAY BE HAZARDOUS TO DIALYSIS 
PATIENTS. 

Louisiana State Univ. Medical Center, Shreveport. 
For primary bibliographic entry see Field 5C. 
W91-01382 


SURFACE IONIZATION OF POLYNUCLEAR 
SPECIES IN AL(ID) HYDROLYSIS--I. TITRA- 
TION RESULTS. 

pacer Univ., NY. Dept. of Civil and Environ- 
—o gineering. 

D. Letterman, and S. R. Asolekar. 

won Research WATRAG, Vol. 24, No. 8, p 931- 
939, Au 1990. 14 fig, 2 tab, 29 ref. National 
Science Foundation grant no. CEE-8315971. 


Descriptors: *Aluminum, *Chemical reactions, 
*Coagulants, *Hydrolysis, *Ionization, *Metals, 
*Water chemistry, *Water treatment, Aqueous so- 
lutions, Chemical interactions, Hydrogen ion con- 
centration. 


The formation of polynuclear hydrolysis products 
of aluminum(III) involves reactions with two con- 
secutive stages, a relatively rapid reaction followed 
by a slow reaction in which the hydrolysis prod- 
ucts undergo subtle changes in chemical and physi- 
cal form. The rapid part of the hydrolysis reaction 
was examined because it is this part of the process 
that is most om nen in understanding the action 
of aluminum salt coagulants in engineered systems. 
Successive titrations with base and acid using one 
solution yielded evidence that the relatively sharp 
transition to higher OH/AI values at a pH of about 
6 may be caused, in part, by the formation of a 
relatively stable dispersion of a polynuclear species 
with OH/AI in the range of 2.5 +/-3. Surface or 
edge site deprotonation of this species can be used 
to explain the OH/Al versus pH curve above pH 
6. Destabilization of a polynuclear species by 
charge reduction through surface site deprotona- 
tion may control the formation of the visible alumi- 
num hydroxide precipitate at pH > 6.5. The spe- 
cies/precipitate with OH/AI > 2.5 dissolves very 
slowly with acid addition. Dissolution occurred at 
a pH (4.9) which was significantly lower than the 
pH at which the species was formed and lower 
than the pH at which it apparently had aggregated 
to form the precipitate. (See also W91-01414) 
(Mertz-PTT) 


W91-01413 


SURFACE IONIZATION OF POLYNUCLEAR 
SPECIES IN AL(ID HYDROLYSIS--II. A CON- 
DITIONAL EQUILIBRIUM MODEL. 

Syracuse Univ., NY. Dept. of Civil and Environ- 
mental Engineering. 

R. D. Letterman, and S. R. Asolekar. 

Water Research WATRAG, Vol. 24, No. 8, p 941- 
948, August 1990. 8 fig, 2 tab, 15 ref. National 
Science Foundation grant no. CEE-8315971. 


Descriptors: *Aluminum, *Chemical reactions, 
*Coagulants, *Hydrolysis, *Metals, *Model stud- 
ies, *Water chemistry, *Water treatment, Aqueous 
solutions, Chemical interactions, Equilibrium 
models, Hydrogen ion concentration, Kinetics. 


The inclusion of reactions for the titration of edge 
or surface sites on polynuclear Al species can be 
used to improve the ability of a conditional equilib- 
rium model of Al hydrolysis to predict the molar 
ratio of metal bound hydroxide ion to total metal 
concentration as a function of pH. Base and acid 
titrations of aluminum salt solutions were modeled 
by including in the reaction scheme the titration of 
protons from ionizable surface (or edge) sites on 
polynuclear species and the charged precipitate. It 
was assumed that the OH/AI ratio of the polynu- 
clear species consists of a structural part, the hy- 
droxide ions that link the Al ions, and a more labile 
surface site titration part. The hydrolysis products 
included in the best-fit reaction scheme are two 
monomeric _—_ Al(OH)(2+) and Al(OH)4(-), 
and two polynuclear species All4(OH)32(10+) 
and Alp(OH)q(3p-q)(+) where (q/p) = 2.7 (q/p is 
the molar ratio of the structural hydroxide ion to 
aluminium in the polynuclear s; — The precipi- 
tate is assumed to consist of aggregates of the 
larger polynuclear species destablized by surface 
site deprotonation. The fitted solubility product 
(pKsp) for acid titration was -9.8, suggesting a 
significant kinetic difference between precipitate 
formation and dissolution. (See also W91-01413) 
(Mertz- 

W91-01414 


OXIDATION OF PHENOLS IN WATER BY 
HYDROGEN PEROXIDE ON ALUMINE SUP- 
PORTED IRON (OXYDATION DES PHENOLS 
PAR LE PEROXYDE D’HYDROGENE EN 
MILIEU AQUEUX EN PRESENCE DE FER 
SUPPORTE SUR ALUMINE). 

Poitiers Univ. (France). Lab. de Chimie de I’Eau et 
des Nuisances. 

For primary bibliographic entry see Field 2K. 
W91-01418 


GENESIS OF FREE HYDRAULIC JUMPS FOR 
BETTER MIXING. 

Roorkee Univ. (India). Dept. of Civil Engineering. 
D. S. Bhargava, and C. S. P. Ojha. 

Water Research WATRAG, Vol. 24, No. 8, p 
1003-1010, August 1990. 4 fig, 3 tab, 5 ref, append. 


Descriptors: ‘*Hydraulic jump, *Hydraulics, 
*Mixing, *Water treatment, Channels, Coagulants, 
Model studies. 


Free hydraulic jumps are frequently used in water 
treatment for mixing processes. Additions of co- 
agulant doses in such a jump would result in a very 
thorough mixing of the chemical and in efficient 
dispersion in the entire body of the water to be 
treated. Such a mode of mixing is most desirable in 
situations where there is a power shortage or the 
supply is unreliable, as is currently the case in 
India. Analysis of the hydraulic jumps was carried 
out to determine the factors that are responsible for 
a very thorough and efficient mixing and disper- 
sion of the coagulants. A free hydraulic jump 
design (which is considered to provide greater 
energy loss and thus a better mixing in comparison 
to the submerged jump) was examined for various 
discharge rates in the 0.1 to 5 cubic m/second 
range maintaining the desired depth to width ratio 
in the downstream channel. The free hydraulic 
jump was created by regulating the flume gates in 
a rectangular flume of 0.3 m width, 0.5 m depth 
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and 7 m length. Increased mixing length corre- 
sponds to a lower standard deviation, which is 
expected, because at longer distances mixing im- 
proves. When the chemical was injected at the 
corner of the channel, the mixing length was great- 
er than when injected at a central channel site. The 
addition of chemicals on the upstream side of the 
jump results in an insignificant saving of the effec- 
tive mixing length. The effective mixing distance is 
always more than the jump length. This means that 
the downstream length of the free hydraulic jump 
channel should be about the length of the free 
hydraulic jump. When the discharge decreases by 
a factor of three, the effective mixing distance 
decreases only 1.25 times. This ensures a shorter 
effective mixing distance at the minimum flow for 
a designed channel. (Mertz-PTT) 

W91-01421 


LITHIUM IN DRINKING WATER AND THE 
INCIDENCES OF CRIMES, SUICIDES, AND 
ARRESTS RELATED TO DRUG ADDICTIONS. 
California Univ., San Diego, La Jolla. Dept. of 
Chemistry. 

G. N. Schrauzer, and K. P. Shrestha. 

Biological Trace Element Research BTERDG, 
Vol. 25, No. 2, p 105-113, May 1990. 3 tab, 20 ref. 


Descriptors: *Behavior, *Drinking water, *Lithi- 
um, *Public health, *Trace elements, Biochemis- 
try, Environmental effects, Water quality control, 
Water quality management, Water quality stand- 
ards. 


Lithium is a trace element that is widely used in 
the treatment of various mental disorders. Previous 
studies have compared the lithium concentrations 
in the regional drinking water supplies with the 
incidence of mental disorders and homicide rates in 
Texas and found a statistically significant inverse 
relationship. Since incidence data for only two 
years (1967-1969) were used in the studies, the 
relationships between drinking water lithium with 
homicide and suicide rates were reinvestigated for 
10 years (1978-1987) and extended to other crimes, 
arrests for possession of opium, cocaine, and their 
derivatives, and possession of marijuana, as well as 
arrests for drunkenness (1981-1986). Using data for 
27 Texas counties it was shown that the incidence 
rates of suicide, homicide, rape, robbery, burglary, 
and theft are significantly higher in counties whose 
drinking water supplies contain little or no lithium 
than in counties with water lithium levels ranging 
from 70-170 micrograms/L. These results suggest 
that lithium has moderating effects on suicidal and 
violent criminal behavior at levels that may be 
encountered in municipal water supplies. Compari- 
sons of drinking water lithium levels with the 
incidences of arrests for possession of opium, co- 
caine, and their derivatives also produced statisti- 
cally significant inverse associations, whereas no 
significant or consistent associations were observed 
with possession of marijuana and drunkenness. 
These results suggest that lithium at low dosage 
levels has a beneficial effect on human behavior. 
Lithiation of drinking water is suggested as a possi- 
ble means of crime, suicide, and drug-dependency 
reduction at the individual and community level. 
(Author’s abstract) 

W91-01483 


MODEL FOR WATER DISTRIBUTION 
SYSTEM RELIABILITY. 

Texas Univ. at Austin. Dept. of Civil Engineering. 
Y. Bao, and L. W. Mays. 


Journal of Hydraulic Engineering (ASCE) 
JHENDS, Vol. 116, No. 9, p 1119-1137, September 
1990. 11 fig, 4 tab, 23 ref. National Science Foun- 
dation Project Assessment of Aging Water Distri- 
bution Systems Grant No. ECE-8511399. 


Descriptors: *Model studies, *Simulation analysis, 
*Water conveyance, *Water distribution, Flow 
rates, Monte Carlo method, Pipelines, Pipes, Pres- 
sure head, Uncertainty, Water demand. 


The hydraulic reliability of a water distribution 
system can be defined as the probability that the 
system can provide the demanded flow rate at the 
required pressure head. Due to the random nature 
of future water demands, required pressure heads, 


and pipe roughness, the estimation of water distri- 
bution system reliability for the future is subject to 
uncertainty. A methodology has been developed to 
estimate the nodal and system hydraulic reliabili- 
ties of water distribution systems that accounts for 
these uncertainties. The framework for the meth- 
odology is based upon a Monte Carlo simulation 
consisting of three major components: random 
number generation, hydraulic network simulation, 
and computation of reliability. This method was 
applied successfully to an example water distribu- 
tion system consisting of 17 pipes and 12 demand 
nodes. It was determined that this new methodolo- 
gy can be used in the analysis or expansion of 
existing systems, or the design of new systems. 
(Author’s abstract) 

W91-01495 


OPTIMIZATION OF HYDROPOWER PLANT 
INTEGRATION IN WATER SUPPLY SYSTEM. 
California Univ., Davis. Dept. of Land, Air and 
Water Resources. 

For primary bibliographic entry see Field 8C. 
W91-01556 


IMPLEMENTATION OF ON-LINE CONTROL 
SCHEME FOR CITY WATER SYSTEM. 
Leicester Polytechnic (England). Water Control 
Unit. 

C.-H. Orr, M. A. Parkar, and S. T. Tennani. 
Journal of Water Resources Planning and Manage- 
ment (ASCE) JWRMDS, Vol. 116, No. 5, p 708- 
726, September/October 1990. 5 fig, 11 ref. 


Descriptors: *Computer models, *Control systems, 
*Data acquisition, *Metropolitan water manage- 
ment, *Water resources management, Cost-benefit 
analysis, Data transmission, England, Monitoring, 
Pumping, Urban planning, Water demand, Water 
distribution, Water resources data, Water supply. 


The provision of on-line computer-based control 
schemes for water supply and distribution systems 
has for many years eluded the water industry 
because of the unavailability of reliable applica- 
tions modules, as well as the limitations on comput- 
ing power. Recent technological advances, howev- 
er, have enabled the development and implementa- 
tion of one such scheme for a major city (Severn- 
Trent Water) network in the United Kingdom. 
Specific objectives for such an on-line control im- 
plementation include demand prediction based 
upon predicted demand consumption, management 
of all the on-line data, coordination of the real-time 
activities, monitoring of all major system data, 
generation of appropriate alarm messages and sig- 
nals, and advice on regulatory decisions during the 
control period. Preliminary results from the imple- 
mentation are encouraging. Confidence has in- 
creased about the reliability of predicted demand; 
under normal operation, accuracy is about 5% for 
the daily average and 10% for the instantaneous 
values. This has led in turn to increased confidence 
in the optimality of pump schedules, which on 
application have led to reduced operational costs. 
A typical 15% cost saving has been reported, with 
occasional savings of up to 27%. System monitor- 
ing has proved to be of vital importance, giving 
early warnings of unexpectedly high and low de- 
mands, reservoir levels, pump failures, and other 
unpredictable events. Major improvements 
through savings in operational costs and provision 
of system monitoring and regulation facilities have 
resulted. The cost benefits and improved efficiency 
have greatly offset the costs of development of 
such a scheme. (Fish-PTT) 

W91-01559 


INACTIVATION OF LEGIONELLA PNEUMO- 
PHILA BY POTASSIUM PERMANGANATE., 
Arizona Univ., Tucson. Dept. of Microbiology and 
Immunology. 

M. T. Yahya, L. K. Landeen, and C. P. Gerba. 
Environmental Technology ETLEDB, Vol. 11, 
No. 7, p 657-662, 1990. 3 tab, 3 fig, 11 ref. 


Descriptors: *Disinfection, *Legionella, *Patho- 
genic bacteria, *Potassium permanganate, *Water 
treatment, Chlorination, Hydrogen ion concentra- 
tion, Microorganisms, Water quality standards. 
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Effective disinfection of water is essential in order 
to limit disease transmission. Chlorine, the most 
popular water disinfectant since the turn of the 
century, has been found to be effective and eco- 
nomical. However, in the early 1970’s, chlorination 
was found to contribute to the formation of numer- 
ous chlorinated organic compounds in water. Po- 
tassium permanganate (KMnO4), another oxidant, 
has been used to treat drinking water for almost 
100 years. Although potassium permanganate is 
not currently being used as a primary disinfectant, 
water systems that use it in the pre-treatment 
stages of disinfection might benefit from its broad 
antimicrobial properties and thereby reduce the 
amount of chlorine needed in the final treatment. 
Potassium permanganate was investigated for its 
ability to inactivate cultures of ——— Le- 
gionella pneumophila in a phosphate buffer (pH 6.0 
and pH 8.0) at 7 C. The results of these experi- 
ments demonstrate that the efficacy of potassium 
permanganate is pH-dependent. Greater bacterial 
rates of inactivation were achieved at the lower 
pH values. At pH 6.0, significantly higher inactiva- 
tion rates, k values, (0.300 log 10 reduction/min) of 
L. pneumophila were observed compared to those 
at pH 8.0 (0.032 log 10 reduction/min). By ex; 
sure to 5.0 mg/L KMn04, more than a 99% (2 log 
10 cfu/mL) reduction in the bacterial numbers was 
achieved within 10 minutes at a pH of 6.0. Howev- 
er, at pH 8.0, at least 60 minutes was required for a 
99% reduction. KMnO4 was significantly more 
effective at 5.0 mg/L compared to 2.5 and 1.0 mg/ 
L. Water systems with KMnO4 may gain disinfec- 
tion credits as proposed by the EPA. (Korn-PTT) 
W91-01640 


OCCURRENCE OF THE MUTAGENIC COM- 
POUND MxX IN DRINKING WATER AND ITS 
REMOVAL BY ACTIVATED CARBON. 

Alberta Univ., Edmonton. Dept. of Civil Engi- 
neering. 

R. C. Andrews, S. A. Daignault, C. Laverdure, D. 
T. Williams, and P. M. Huck. 

Environmental Technology ETLEDB, Vol. 11, 
No. 7, p 685-694, 1990. 6 fig, 3 tab, 21 ref. Health 
and Welfare Canada (Supply and Services) Con- 
tract Nr. H4001-8-N001/01-SS. 


Descriptors: *Activated carbon, *Drinking water, 
*Halogenated compounds, *Mutagenicity, *Water 
treatment, *Water treatment facilities, Canada, 
Chlorination, Comparison studies, Organic carbon. 


Within the last several years the compound MX (3- 
chloro-4-dichloromethyl-5-hydroxy-2(5H)- 
furanone) has been shown to be responsible for up 
to 57% of the acid fraction mutagenicity observed 
in chlorinated drinking waters. In aqueous solu- 
tion, MX can undergo isomerization to an open 
form known as EMX (E-2-chloro-3-dichloro- 
methyl-4-oxobutenoic acid) which is a weaker mu- 
tagen. The use of granular activated carbon (GAC) 
has been demonstrated to be an effective means of 
removing mutagenic compounds produced during 
chlorination of drinking water and as such could 
be a useful treatment to remove MX. To examine 
the extent to which MX and EMX are formed in 
conventional water treatment employing chlorina- 
tion, and to quantify the removal capacity of GAC 
for MX, samples were collected from six Canadian 
water treatment plants. Laboratory investigations 
showed the strongly mutagenic compound MX to 
be very well removed by activated carbon over a 
wide concentration range. Samples obtained from 
two water treatment plants following pre-chlorina- 
tion showed MX to be present in the range of 38 to 
60 ng/L. MX concentrations were not always cor- 
related with total organic carbon (TOC) levels, 
suggesting that the type of organic matter present 
may play a role in MX formation. Granulated 
activated (GAC) appeared to be capable of remov- 
ing MX precursors. (Korn-PTT) 

W91-01643 


INHIBITION OF GROWTH OF LEGIONELLA 
SPECIES BY HETEROTROPHIC PLATE 
COUNT BACTERIA ISOLATED FROM 
CHLORINATED DRINKING WATER. 
Queensland Univ., Brisbane (Australia). Dept. of 
Microbiology. 





S. Toze, L. I. Sly, I. C. MacRae, and J. A. Fuerst. 
Current Microbiology CUMIDD, Vol. 21, No. 2, 
p 139-143, August 1990. 3 tab, 23 ref. 


Descriptors: *Domestic water, *Legionella, 
*Water quality control, *Water treatment, Amino 
acids, Bacteria, Chlorination, Drinking water, 
Growth rates, Heterotrophic bacteria. 


Legionella is a nutritionally fastidious bacterium 
requiring amino acids as the source of energy. A 
suggested mode of survival in the environment is 
by the interaction of the Legionella cells with non- 
Legionella bacteria. The ability of heterotrophic 
plate count bacterial strains isolated from chlorin- 
ated drinking water on low-nutrient media to in- 
hibit the growth of Legionella species was exam- 
ined. Between 16% and 32% of these strains were 
able to inhibit the growth of Legionella species 
when tested on buffered charcoal yeast extract 
agar. The exact proportion of inhibiting strains 
varied with the individual Legionella species. Two 
strains that inhibited the growth of several Legion- 
ella species could also stimulate the growth of the 
same species when both the test strain and the 
Legionella species were grown on buffered char- 
coal yeast extract agar that lacked the essential 
amino acid L-cysteine. (Author’s abstract) 
W91-01665 


LACK OF EFFECT OF DRINKING WATER 
BARIUM ON CARDIOVASCULAR RISK FAC- 
TORS. 

Cincinnati Univ., OH. Coll. of Medicine. 

R. G. Wones, B. L. Stadler, and L. A. Frohman. 
Environmental Health Perspectives EVHPAZ, 
Vol. 85, p 355-359, April 1990. 1 fig, 1 tab, 24 ref. 
PHS Grant No. RR00068 and EPA Cooperative 
Agreement No. CR-812560. 


Descriptors: *Rarium, *Cardiovascular disease, 
*Drinking water, *Human diseases, *Water pollu- 
tion effects, Epidemiology, Standards. 


Higher cardiovascular mortality has been associat- 
ed in a single epidemiological study with higher 
levels of barium in drinking water. Drinking water 
barium at levels found in some U.S. communities 
was studied to determine the effect on known risk 
factors for cardiovascular disease. Eleven healthy 
men completed a 10-week-dose-response protocol 
in which diet was controlled (600 mg cholesterol; 
40% fat, 40% carbohydrate, 20% protein; sodium 
and potassium controlled at the subject’s pre-proto- 
col estimated intake). Other aspects of the subjects’ 
lifestyles known to affect cardiac risk factors were 
controlled, and the barium content (as barium 
chloride) of the drinking water (1.5 L/day) was 
varied from 0 (first 2 weeks), to 5 ppm (next 4 
weeks), to 10 ppm (last 4 weeks). Multiple blood 
and urine samples, morning and evening blood 
pressure measurements, and 48-hr electrocardio- 
graph monitoring were performed at each dose of 
barium. There were no changes in morning or 
evening systolic or diastolic blood pressures, 
plasma cholesterol or lipoprotein or apolipoprotein 
levels, serum potassium or glucose levels, or urine 
catecholamine levels. There were no arrhythmias 
related to barium exposure detected on continuous 
electrocardiographic monitoring. A trend was seen 
toward increased total serum calcium levels with 
exposure to barium, which was of borderline statis- 
tical significance and of doubtful clinical signifi- 
cance. Drinking water barium at levels of 5 and 10 
ppm did not appear to affect any of the known 
modifiable cardiovascular risk factors. (Author’s 
abstract) 

W91-01666 


ANALYSIS OF 228RA AND 226RA IN PUBLIC 
WATER SUPPLIES BY A GAMMA-RAY SPEC- 
TROMETER. 

Georgia Inst. of Tech., Atlanta. School of Me- 
chanical Engineering. 

For primary bibliographic entry see Field 5A. 
W91-01667 


FORMATION OF PCDDS AND PCDFS BY THE 
CHLORINATION OF WATER. 
Umea Univ. (Sweden). Inst. of Environmental 
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Chemistry. 

C. Rappe, S. E. Swanson, B. Glas, K. P. 

Kringstad, and P. deSousa. 

Chemosphere CMSHAF, Vol. 19, No. 12, p 1875- 
1880, 1989. 2 fig, 1 tab, 11 ref. 


Descriptors: *Chlorination, *Dioxins, *Disinfec- 
tion, *Polychlorinated biphenyls, *Wastewater 
treatment, *Water pollution sources, *Water treat- 
ment, Analytical methods, Drinking water, Pollut- 
ant identification, Pulp and paper industry. 


Two samples of tap water and double distilled 
water were chlorinated using chlorine gas. A series 
of polychlorinated emnnis (PCDFs) could 
be identified from these experiments, however no 
dibenzo-p-dioxins (PCDDs) could be found. Dif- 
ferences were found in the congener profiles be- 
tween the two water samples that could not be 
explained. The two water samples gave very simi- 
lar isomeric patterns (e.g. tetra-CDFs). The three 
dominating isomers among the tetra~-CDFs are the 
2,3,7,8-, 13,78, and 1,2,8,9-isomers; the same iso- 
mers that are found in the bleached gs and paper 
products, the ‘bleaching pattern’. The observation 
that PCDFs are formed by the reaction of chlorine 
with double distilled water indicate that the 
PCDFs or their precursors are present in the chlo- 
rine gas. Consequently all the products formed by 
chlorination reactions are potentially contaminated 
by PCDFs. The pattern identified in this study is 
called the ‘chlorine pattern’. For the tetra-CDFs it 
consists of the same isomers as the ‘pulp bleaching 
pattern’, however, the ‘chlorine pattern’ also con- 
tains higher chlorinated PCDFs, but no PCDDs. 
(Agostine-PTT) 

W91-01725 


MEASURING THE PRODUCTIVITY OF CON- 
STRUCTION MAINTENANCE OPERATIONS. 
Rutgers - The State Univ., Piscataway, NJ. Dept. 
of Industrial Engineering. 

, and P.-C. 

1e American Water Works Association 
JAWWAS, Vol. 82, No. 8, p 35-39, August 1990. 3 
fig, 6 tab. 


Descriptors: *Construction, *Maintenance, *Met- 
ropolitan water management, *Performance eval- 
uation, *Productivity, *Utilities, *Water treatment, 
Model studies, Personnel management. 


A measurement system for evaluating and control- 
ling a water utility’s maintenance activities was 
developed. The system involves the development 
of models to graphically describe and measure the 
work content of the various jobs. The first set of 
models, which focuses on task descriptions, com- 
prises the construction measurement system. The 
second set of models comprises the performance 
measurement system and is developed at the de- 
partment level to measure labor productivity. The 
construction and performance measurement system 
is currently in place at Hackensack Water Compa- 
ny. During the first six months of 1989, a 20 
percent productivity gain was rted over the 
same period in 1988. During the first half of 1989, 
300 more jobs were completed and 650 fewer 
worker hours were expended than during the same 
period in 1988. The backlog index was reduced to 
2.4 from 4.0. Although it is not clear at this point 
how much of the productivity improvement can be 
directly attributed to the measurement system, it is 
reasonable to conclude that such a measurement 
system has significantly increased the productivity 
consciousness of the organization. (Agostine-PTT) 
W91-01749 


OPERATOR EVALUATION OF SMALL SYS- 
TEMS. 


Chautauqua County Dept. of Health, Mayville, 
NY. Div. of Environmental Health Services. 

W. D. Gollnitz, and B. Kittle. 

Journal of the American Water Works Association 
JAWWAS, Vol. 82, No. 8, p 40-45, August 1990. 3 
fig, 1 tab, 13 ref. 


Descriptors: *Operating policies, *Performance 
evaluation, *Water treatment, *Water treatment 
facilities, Case studies, Clarifiers, Evaluation, Par- 
ticulate matter, Turbidity, Water quality standards. 


Many of the small water treatment systems built 
before 1960 are having difficulty meeting current 
water quality regulations, especially with respect 
to particle reduction (measured as finished-water 
turbidity). Preliminary evaluations of small surface 
water treatment systems can and should be per- 
formed by system managers and operators before a 
consulting engineer is hired. System evaluations 
can be aided by conducting literature searches at 
local libraries and universities to get a better un- 
derstanding of the potential problem facing the 
utility, by reviewing and comparing the design of 
the treatment system in question with those of 
neighboring systems treating water of similar qual- 
ity, by performing system simulations using models 
of varying complexity, and by conducting evalua- 
tions in the treatment plant using different coagu- 
lants and coagulant aids. A case study of a water 
treatment plant in Westfield, N.Y. is described in 
which the simulation techniques are demonstrated. 
For the facility to meet the current and proposed 
turbidity maximum contaminant levels, the existing 
clarifier must be modified by adding tube settlers 
or by adding an additional clarification unit. 
(Agostine-PTT) 

W91-01750 


MEASURING AND MODELING VARIATIONS 
IN DISTRIBUTION SYSTEM WATER QUAL- 
ITY. 


Environmental Protection Agency, Cincinnati, 
OH. Drinking Water Research Div. 

R. M. Clark, and J. A. Coyle. 

Journal of the American Water Works Association 
JAWWAS, Vol. 82, No. 8, p 46-53, August 1990. 6 
fig, 36 ref. 


Descriptors: *Model studies, *Water distribution, 
*Water quality management, *Water sampling, 
*Water treatment, Flow pattern, Hydraulics, Mon- 
itoring, Pennsylvania. 


The effects of hydraulic mixing on water quality 
variations in a distribution system were examined. 
The study, which was conducted at the North 
Penn Water Authority, Lansdale, Pennsylvania, 
(average production of 5 mgd and 225 mi of distri- 
bution pipe), incorporated a field sampling pro- 
gram that utilized customized automated samplers 
designed to prevent loss of volatile constituents. As 
a complement to the field sampling program, com- 
puter models that would predict water quality 
variations in distribution systems were examined 
and developed. A clear need was shown for ob- 
taining more representative monitoring results than 
are normally acquired from distribution system 
sampling. It is concluded that steady-state predic- 
tive modeling of water quality can provide insight 
into overall water quality variations and patterns 
within a distribution system. Interpretation of pre- 
dictive modeling results must be made in light of 
an appreciation of system hydraulics, in particular 
an understanding of the flow patterns and direc- 
tions that create the gradients of concentration. 
(Agostine-PTT) 
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FLOW: 
AND MODELING OF PAR. 

TICLE SIZE DISTRIBUTIONS. 

Pittsburgh Univ., PA. Dept. of Civil Engineering. 

L. W. Casson, and D. F. Lawler. 

Journal of the American Water Works Association 

JAWWAS, Vol. 82, No. 8, p 54-68, August 1990. 

15 fig, 21 ref. NSF Presidential Young Investigator 

Grant CES 8451135. 


FLOCCULATION IN TURBULENT 
MEASUREMENT 


Descriptors: *Flocculation, *Model studies, *Parti- 
cle size, *Turbulent flow, *Water treatment, 
Eddies, Mixing, Statistical analysis, Suspension, 
Velocity, Water quality. 


Fluid motion in an oscillating-grid flocculator was 
investigated quantitatively with a laser Doppler 
velocimeter for two mixing conditions. Batch floc- 
culation experiments were performed for monodis- 
perse, bimodal, and trimodal latex suspensions. The 
effects of mixing intensity, particle charge, and 
suspension concentration on the rate of change in 
particle size distributions were studied. Experimen- 
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tal results indicated that large eddies are relatively 
unimportant for flocculation and that flocculation 
is induced by eddies of approximately the same size 
as the particles. A method for estimating the veloc- 
ity gradients in eddies of different sizes in the flow 
was developed and incorporated into an existing 
mathematical model for flocculation. The predic- 
tions of the revised flocculation model were com- 
pared with the experimental results and indicated 
that the velocity gradients of the eddies adequately 
describe the interparticle contacts resulting from 
mixing during flocculation. (Author’s abstract) 
W91-01752 


INFLUENCE OF OZONATED NATURAL OR- 
GANIC MATTER ON THE BIODEGRADA- 
TION OF A MICROPOLLUTANT IN A GAC 
BED. 


Weston (Roy F.), Inc., Valhalla, NY. 

J. E. DeWaters, and F. A. DiGiano. 

Journal of the American Water Works Association 
JAWWAS, Vol. 82, No. 8, p 69-75, August 1990. 7 
fig, 1 tab, 23 ref. NSF Grant ECE-8520483. 


Descriptors: *Activated carbon, *Biodegradation, 
*Granular activated carbon, *Organic matter, 
*Ozonation, *Water treatment, Biofilms, Industrial 
wastes, Pollutants, Sorption. 


Biological activity on granular activated carbon 
(GAC) may significantly enhance the treatment 
process. Shifting the pathway for contaminant re- 
moval from adsorption to biodegradation reduces 
biodegradable organics and increases sorptive ca- 
pacity for non-degradable or slowly degradable 
compounds. Biodegradation and adsorption of nat- 
ural organic matter (NOM) were studied in a labo- 
ratory-scale GAC reactor. Investigations were 
done under controlled laboratory conditions in 
which feed concentration and empty bed contact 
time (EBCT) could be varied and a synthetic or- 
ganic chemical (SOC) could be introduced. Ozona- 
tion of the NOM used in this research at a dose of 
1 mg O3/mg TOC (total organic carbon) increased 
biodegradation and encouraged biofilm growth in 
the GAC bed. Substantial steady-state reductions 
in TOC were achieved within a relatively short 
EBCT in the presence of this actively growing 
biofilm. Significant removal of organic matter 
within a short EBCT implies that biological activi- 
ty has the potential for reducing the necessary size 
of a GAC facility, thereby reducing capital costs. 
Biofilm grown on ozonated NOM readily degrad- 
ed trace concentrations of phenol. It is concluded 
that the biological activity provided by a readily 
available substrate (ozonated NOM) can effective- 
ly remove not only the bulk substrate but trace 
synthetic organics as well. (Agostine-PTT) 
W91-01753 


RECOVERY OF MINERAL SALTS AND POTA- 
BLE WATER FROM DESALTING PLANT EF- 
FLUENTS BY EVAPORATION: PART I. EVAL- 
UATION OF THE PHYSICAL PROPERTIES 
OF HIGHLY CONCENTRATED BRINES. 
University of Petroleum and Minerals, Dhahran 
(Saudi Arabia). Dept. of Chemical Engineering. 
For primary bibliographic entry see Field 3A. 
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EFFECTS OF OZONE ON THE INFECTIVITY 
OF HEPATITIS A VIRUS. 
New England Univ., Biddeford, ME. Dept. of 
Microbiology. 

M. Vaughn, Y. S. Chen, J. F. Novotny, and D. 
Strout. 
Canadian Journal of Microbiology CJMIAZ, Vol. 
36, No. 8, p 557-560, August 1990. 1 fig, 1 tab, 34 
ref. EPA Grant R-812140-01. 


Descriptors: *Disinfection, *Enteroviruses, *Hy- 
drogen ion concentration, *Infection, *Ozone, Dis- 
infectants, Human pathogens, Immunoassay, Water 
treatment. 


The inactivation of a large-focus-forming variant 
of hepatitis A virus (HM-175) by ozone was inves- 
tigated as an alternative to chlorine for the disin- 
fection of water and wastewater. Experiments 
using mainly single-particle virus preparations sus- 


pended in phosphate-carbonate buffer were con- 
ducted over a range of pH levels (6-8) at 4 C. Viral 
enumerations involved the use of a radioimmuno- 
focus assay. While some tolerance to lower (i.e., 
0.1-0.5 mg/L) ozone residuals was noted, the expo- 
sure of virus particles to ozone concentrations of 1 
mg/L or greater at all pH levels resulted in their 
complete (5 log) inactivation within 60 seconds. 
The pH-related effects that were observed were 
not considered to be significant. (Author’s abstract) 
W91-01771 


DETERMINATION OF VOLATILE ORGANICS 
IN DRINKING WATER WITH USEPA 
METHOD 524.2 AND THE ION TRAP DETEC- 
TOR. 

Environmental Monitoring Systems Lab., Cincin- 
nati, OH. 

J. W. Eichelberger, T. A. Bellar, J. P. Donnelly, 
and W. L. Budde. 

Journal of Chromatographic Science JCHSBZ, 
Vol. 28, No. 9, p 460-467, September 1990. 9 fig, 3 
tab, 9 ref. 


Descriptors: *Drinking water, *Ion trap detector, 
*Laboratory methods, *Pollutant identification, 
*Volatile organic compounds, *Water treatment, 
Chemical analysis, Mass spectrometry, Maximum 
contaminant levels, Measuring instruments, Moni- 
toring. 


New drinking water regulations require the moni- 
toring of eight volatile organic compounds that 
have established maximum contaminant levels 
(MCLs), and 51 other volatile organics for which 
MCLs are not established. A laboratory analytical 
method (method 524.2) for the determination of 58 
of these compounds is investigated which uses: a 
standard inert gas purge extraction; isolation of the 
volatile organics on a three stage solid-phase trap; 
thermal desorption into a gas chromatograph; sep- 
aration with the fused silica capillary column; and 
identification and measurement with a relatively 
low cost, bench-top ion trap detector that func- 
tions as a mass spectrometer. At a concentration of 
2 micrograms/L (2 ppb), the grand mean measure- 
ment accuracy for 54 compounds was 95% of the 
true value with a mean relative standard deviation 
(RSD) of 4%. At 0.2 micrograms/L (200 parts per 
trillion), the grand mean measurement accuracy 
was 95% of the true value with a mean RSD of 
3%. (Author’s abstract) 
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COMPREHENSIVE HEALTH EFFECTS TEST- 
ING PROGRAM FOR DENVER’S POTABLE 
WATER REUSE DEMONSTRATION 
PROJECT. 

Denver Water Dept., CO. 

For primary bibliographic entry see Field 5D. 
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MODELING LINKED WATERSHED AND 
LAKE PROCESSES FOR WATER QUALITY 
MANAGEMENT DECISIONS. 

Agricultural Research Service, Durant, OK. 

R. M. Summer, C. V. Alonso, and R. A. Young. 
Journal of Environmental Quality JEVQAA, Vol. 
a = 3,P 421-427, July/September 1990. 9 fig, 2 
tab, 26 ref. 


Descriptors: *Computer models, *Lake manage- 
ment, *Limnology, *Management planning, *Min- 
nesota, *Model studies, *Water quality manage- 
ment, *Watershed management, Decision making, 
Land use, Physical models, Simulation analysis. 


A physically based modeling approach is used to 
link watershed with lake processes and to simulate 
their responses to land management and weather 
conditions. Components of the watershed model, 
AGNPS (agricultural non-point source model) are 
hydrology, erosion, sediment transport, transport 
of nitrogen and phosphorus, and chemical oxygen 
demand. Runoff, sediment, and chemical variables 
from the watershed were used to provide input to 
a lake model with a cellular structure. This one- 


dimensional model of water bodies simulates tem- 
perature stratification, mixing by wind, sedimenta- 
tion, inflow density current, and algal growth. 
Unsteady advection-diffusion equations character- 
ize the dynamics of suspended sediment, soluble 
and sediment-attached N and P, and chlorophyll. 
This model, AGNPS-LAKE, is driven by random 
generation of weather conditions on a daily basis. 
Resulting impacts of alternative management plans 
were simulated by changing agricultural practices 
and land use, thereby modifying inflow c ter- 
istics to a lake. Modeling capabilities are being 
tested on eutrophic lakes in Minnesota for the 
purpose of simulating long-term trends and impacts 
of best management practices. (Author’s abstract) 
W91-01012 


ASSESSMENT OF MANAGEMENT PRAC- 
TICES FOR REDUCING PESTICIDE RUNOFF 
FROM SLOPING CROPLAND IN ILLINOIS. 
Illinois Natural History Survey, Champaign. 

A. S. Felsot, J. K. Mitchell, and A. L. Kenimer. 
Journal of Environmental Quality JEVQAA, Vol. 
19, No. 3, p 539-545, July/September 1990. 2 fig, 7 
tab, 49 ref. North Central Regional Pesticide 
Impact Assessment Program Grant ILLU-12-0214, 
University of Illinois Water Resources Center 
Grant G1015-02, Southern Regional Research 
Project S-218. 


Descriptors: *Agricultural practices, *Agricultural 
runoff, *Illinois, *Path of pollutants, *Pesticides, 
*Water pollution, *Water pollution control, 
*Water pollution prevention, Adsorption, Alach- 
lor, Carbofuran, Conservation, Contour terracing, 
Cultivation, Sediment contamination, Simulated 
rainfall, Slopes, Soil contamination, Surface runoff, 
Terbufos, Tillage, Transport. 


The influence of tillage system and contouring 
practice on runoff of soil-applied alachlor, carbo- 
furan, and terbufos from small plots (30 sq m) were 
studied using a rainfall simulator. Plots were plant- 
ed in corn (Zea mays L.) in 1983, soybean (Glycine 
max (L.) Merr.) in 1984, and corn in 1985. Runoff 
was measured during a 60 min event with a rainfall 
intensity of 63 mm/h. During 1984, moldboard- 
plowed and no-till systems were studied with rows 
oriented on the contour or up-and-down slope (7- 
11% slope). Compared to moldboard-plow, up- 
and-down slope no-till and contouring significantly 
reduced runoff of carbofuran and alachlor. Per- 
centage of applied carbofuran lost in runoff and 
sediment ranged from 1% (contoured moldboard) 
to 11% (up-and-down slope moldboard). Percent- 
age of alachlor lost ranged from 1% (contoured 
no-till) to 2% (contoured moldboard). During 
1985, the effects of row orientation were evaluated 
on moldboard-plow, chisel-plow, ridge-tip, strip- 
till, and no-till systems. Under up-and-down slope 
conditions, runoff of alachlor and terbufos plus 
two metabolites (terbufos sulfoxide and terbufos 
sulfone) was significantly reduced by strip-till 
(<1% loss) compared to moldboard-plow (6% 
loss). With contouring, ridge tillage also was effec- 
tive in reducing pesticide runoff (<1% of applied 
pesticide), and strip-till held losses to <0.1%. 
Alachlor and carbofuran were translocated from 
plots largely in moving water, but terbufos and 
metabolites were recovered mainly in eroded sedi- 
ment. Although no conservation tillage system 
completely eliminated pesticide runoff, losses were 
most effectively minimized by contoured strip-till 
and no-till, which controlled both water and sedi- 
ment movement. (Author’s abstract) 
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ALDICARB FOOD POISONINGS IN CALIFOR- 
ESTIMA’ 


NIA, 1985-1988: TOXICITY TES FOR 
HUMANS. 

California Dept. of Health Services, Emeryville. 
Environmen Epidemiology and Toxicology 
Branch. 

For primary bibliographic entry see Field 5C. 
W91-01052 


BALANCE OF REPRESENTATION IN WATER 
PLANNING: AN ASSESSMENT OF EXPERI- 
ENCE FROM NORTH CAROLINA. 





Florida State Univ., Tallahassee. Dept. of Urban 
and Regional Planning. 

For primary bibliographic entry see Field 6A. 
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POLYCYCLIC AROMATIC HYDROCARBON 
EMISSIONS FROM THE COMBUSTION OF 
CRUDE OIL ON WATER. 

National Inst. of Standards and Technology 
(NEL), Gaithersburg, MD. 

For primary bibliographic entry see Field 5B. 
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IMPORTANCE OF NATURAL PROCESSES IN 
UNDERSTANDING ECOSYSTEM CHANGE: A 
CASE STUDY OF LIMED LAKES, 

Illinois State Water Survey Div., Champai; 
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BERSANI V. EPA: TOWARD A PLAUSIBLE 
INTERPRETATION OF THE 404(BX(1) GUIDE- 
LINES FOR EVALUATING Li cere — 
TIONS FOR WETLAND DEVELOPMENT. 

H. Wendel. 

Columbia Journal of Environmental Law 
CJELES, Vol. 15, No. 1, p 99-119, 1990. 


Descriptors: *Conservation, *Environmental pro- 
tection, *Judicial decisions, *Legal aspects, *Mas- 
sachusetts, *Resource management, *Wetlands, 
Permits, Public rights, Zoning. 


The rapid destruction of the wetland wealth of the 
United States that began with European settlement 
continues despite the enactment of a federal law to 
prevent it. One recent case is Bersani v. EPA, a 
Second Circuit decision that spared from develop- 
ment a red maple swamp in Massachusetts. Bersani 
involved the Environmental Protection Agency’s 
veto of a permit to fill a wetland area on the 
grounds that an alternative was available when the 
developer entered the market for a site. The devel- 
oper claimed that the relevant time for consider- 
ation of whether alternative sites were available to 
him was when he applied for a permit rather than 
when he entered the market in search of a site. The 
Army Corps of Engineers (as apparent enforcer of 
the law) approach to the balance embodied in the 
guidelines between the developer’s interest and the 
social interest in wetland values can be described 
as a private interest approach, characterized by 
three elements: treatment of the alternatives analy- 
sis as the central provision of the guidelines; char- 
acterization of alternatives as practicable or not 
practicable based upon the absolute size of the loss 
of prospective profits entailed by the alternative; 
and approval of a permit to develop when no 
practicable alternative is deemed to exist. The 
guidelines are meant to implement Section 404’s 
intent as a wetland protection law. Bersani v. EPA 
comes closer to implementing a social cost-benefit 
analysis and activating the incentive mechanism 
necessary to perform an alternatives analysis than 
do prior decisions of the Corps and the courts. The 
timing issue of the alternatives analysis of the 
404(b)(1) guidelines fails to focus on any of the 
criteria crucial to determining the availability of 
practicable alternatives to a developer’s proposed 
wetland site. It is hoped that the positive move- 
ment taken by the case toward protecting society’s 
strong interests in wetlands will be continued and 
accelerated in future court review of wetland 
permit determination. (Brunone-PTT) 
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STEMMING THE TIDE OF MARINE DEBRIS 
POLLUTION: PUTTING DOMESTIC AND 
INTERNATIONAL CONTROL AUTHORITIES 
TO WORK. 

Perkins Coie, Washington, DC 

D. C. Baur, and S. Iudicello. 

Ecology Law Quarterly ECLQAR, Vol. 17, No. 1, 
p 71-142, 1990. 


Descriptors: *International law, *Marine pollution, 
*Public participation, ‘*Solid waste disposal, 
*Water pollution control, Degradation, Jurisdic- 
tion, Public rights, Recycling. 
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Oceans and coastal seas have long been used as 
receptacles for all kinds of waste materials. Once 
the scope and impacts of persistent marine debris 
pollution became apparent, political institutions re- 
sponded quickly. Annex V of the International 
Convention for the Prevention of Pollution from 
Ships Protocol entered into force after nine years 
of delay, and Congress enacted tough marine pol- 
lution control laws, including the Marine Plastic 
Pollution Research and Control Act. Lasting suc- 
cess in reducing marine debris depends primarily 
on translating current public awareness of the 
marine debris problem into modifications of the 
way people conduct their everyday activities. 
Ways to change this attitude and thus to lessen the 
impact of commonly pursued waste di activi- 
ties on the marine environment include source 
reduction, recycling, and the judicious use of envi- 
ronmentally safe degradable material. All three 
ways call for instillation of public understanding of 
the problems presented by solid waste disposal 
practices in the vicinity of the ocean and coastal 
areas. Public education is central to capitalizing on 
public concern for the marine environment. Over 
time, however, institutional mechanisms will be 
needed to sustain this concern and force action. 
Incentives can be marshalled to encourage recy- 
cling, source reduction, and the use of degradable 
materials. Command and control authorities can 
mandate waste restrictions and other useful meas- 
ures. Prompt and thorough action can keep beach- 
es and waters free of debris long after washups of 
medical waste and plastic have become a 
distant memory. (Brunone-PTT) 
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EPA’S PESTICIDES-IN-GROUNDWATER 
STRATEGY: AGENCY ACTION IN THE FACE 
OF CONGRESSIONAL INACTION, 

R. J. Sater. 

Ecology Law Quarterly ECLQAR, Vol. 17, No. 2, 
p 143-177, 1990. 


Descriptors: *Cleanup operations, *Contamination, 
*Environmental protection, *Groundwater pollu- 
tion, *Pesticides, Agriculture, Aldicarb, Clean 
Water Act, Comprehensive Environmental Re- 
sponse Com, Dibromochloropropane, Drinking 
water, Federal Insecticide Fungicide and Rodent 
Regulations, Safe Drinking Water Act, Wells. 


Until a decade ago, contamination of groundwater 
by pesticides was not considered a serious health 
or environmental threat. This belief was shattered 
in 1979 when the pesticide dibromochloropropane 
(DBCP) was found in nearly 2500 wells and mu- 
nicipal drinking water systems in California, and 
aldicarb was found in wells in New York. In both 
cases, pesticides had entered the water supply 
through approved agricultural uses, not accidental 
spills or leaks. The EPA now considers pesticide 
contamination of groundwater a serious threat, and 
has developed its own regulatory program to deal 
with the problem: Agricultural Chemicals in 
Groundwater: Proposed Pesticide Strategy. The 
Pesticide Strategy develops a regulatory system 
that uses a combination of state pesticide manage- 
ment plans and federal groundwater quality stand- 
ards (the Federal Insecticide, Fungicide and Ro- 
denticide Act (FIFRA), the Federal Water Pollu- 
tion Control Act (Clean Water Act or CWA), the 
Safe Drinking Water Act (SDWA) and the Com- 
prehensive Environmental Response, Compensa- 
tion and Liability Act (CERCLA))to control pesti- 
cide contamination of groundwater. In theory, the 
EPA’s Pesticide Strategy’s pesticide-specific and 
site-specific approach leads to an exact fit between 
regulation and regulatory need, minimizing both 
underregulation and overregulation. In practice, 
however, the fine-tuned regulation demands state 
resources and political support for plan develop- 
ment, monitoring, and enforcement. A more sound 
approach to pesticide contamination of groundwat- 
er would be FIFRA’s national cancellation for 
pesticides that pose significant health and environ- 
mental risks. National cancellation ensures the pro- 
tection of groundwater, while compensating for 
the inefficiency of overregulation by reducing 
groundwater sites requiring public or private 
cleanup efforts. Although the Pesticide Strategy 
may ultimately fail, EPA’s experience with it will 
provide many lessons for policymakers trying to 
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respond to complex environmental problems. 
(Brunone-PTT) 
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CLEAN WATER ACT: A GOOD BEGINNING. 
L. G. Billings. 

Environmental Forum ENVFEN, Vol. 7, No. 2, p 
46-48, March/April 1990. 


Descriptors: *Clean Water Act, *Public participa- 
tion, *Water quality standards, *Zero discharge, 
Chemical wastes, Economic aspects, Federal juris- 
diction, Pesticides, Runoff, Water pollution. 


Senator Edmund Muskie channelled public out- 
rage into the passage of the landmark 1972 Clean 
Water Act (CWA), which set a national goal of 
zero discharge of pollutants. It is brought to public 
attention the fact that water is not a free good and 
its supply is extremely limited; public drinking 
water drawn from wells is often unsafe; and chemi- 
cal contaminants in the water supply are a basic 
public health threat. Runoff pollution problems has 
been created by the establishment of more impervi- 
ous surfaces like roads and parking lots and the 
increased use of chemicals and pesticides. Twenty 
years ago, a group of politicians developed a clean 
water policy based on three broad goals: the bio- 
logical in — of receiving waters, the maximum 
use of av: le technology, and the ultimate goal 
of zero discharge. Achieving these goals depended 
on state authority, federal mandates, citizen suits, 
and public funding. The single most contentious 
CWA issue was whether there would be an oppor- 
tunity for individual polluters to appeal clean 
water requirements for their particular category of 
facilities, and was ultimately resolved in favor of 
categorical effluent standards based on feasibility 
and cost. For approximately ten billion dollars per 
year, nearly three quarters of the nation’s surface 
water now meets the national water quality stand- 
ard. Significant progress has been made as a result 
of a federal-state partnership, federal financial aid, 
and federal enforcement. The Environmental Pro- 
tection Agency has recently, however, been advo- 
cating source-by-source waivers, cost-based ap- 
peals, pre-cooked risk assessments, and an impossi- 
ble array of pollution reduction credits, tax law- 
type carry-forwards and carry backs, and compli- 
ance shields designed to minimize rather 
maximize federal responsibility for public health 
related pollution control. A potential solution to 
the problem of decreased accessibility of members 
of Congress is the development of a viable Green 
Party in the USA, which would refocus public 
attention upon the problems of pollution control 
and maintenance of clean water. (Brunone-PTT) 
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MURKY STANDARDS FOR GROUNDWATER. 
Pennsylvania Dept. of Environmental Resources, 
Harrisburg. Bureau of Hazardous Sites and Super- 
fund Enforcement. 

For primary bibliographic entry see Field 2F. 
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INTEGRATED ANALYSIS OF POLICY OP- 
TIONS FOR PROTECTION OF GROUNDWAT- 
ER QUALITY. 

Economic Research Service, Washington, DC. Re- 
sources and Technology Div. 

N. D. Uri, and W. Y. Huang. 

Environmental Geology and Water Sciences 
EGWSEI, Vol. 15, No. 3, p 233-241, May/June 
1990. 1 fig, 1 tab, 33 ref. 


Descriptors: *Groundwater quality, *Groundwat- 
er resources, *Model studies, *Policy making, “Re- 
source management, *Water pollution control, 
*Water quality control, Fertilizers, Human dis- 
eases, Pesticides, Political aspects, Public participa- 
tion. 


A regional authority should use an integrated 
framework when assessing the potential impacts of 
any policy initiative directed at improving ground- 
water quality. A policy model was therefore devel- 
oped relying on three decision components (farm- 

level production decisions model, a household de- 
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cisions model, and a regional policy decision 
model) where the objective is one of identifying 
the trade-offs that a regional authority will be 
confronted with as it strives to balance the prefer- 
ences of farmers and households while endeavor- 
ing to maximize net economic welfare. The basic 
rule developed indicates that the regional authority 
must choose a policy whereby any increase (de- 
crease) in regional income is just equal to the 
decrease (increase) in net benefits to households. 
The model developed does require a fair amount of 
information on the transport and fate of pesticides 
and fertilizers used in the agricultural production 
process, dose-response relationships for computing 
health risks and costs associated with excessive 
illnesses (and mortality), costs of remedial action 
options etc. (Author's abstract) 

W91-01101 


ENFORCEMENT OF FEDERAL UNDER- 
GROUND STORAGE TANK REGULATIONS. 
North Carolina Univ. at Wilmington. Dept. of 
Philosophy. 

C. C. Gauthier. 

Environmental Law EVLWA8, Vol. 20, No. 2, p 
261-289, 1990. 


Descriptors: *Enforcement, *Leakage, *Path of 
pollutants, *Regulations, *Underground storage 
tanks, *Water pollution prevention, Biodegrada- 
tion, Economic aspects, Environmental protection, 
Federal jurisdiction, Flushing, Groundwater pollu- 
tion, Hydrocarbons, Liability, Political aspects, 
Soil contamination, State jurisdiction. 


During the 1980s, underground storage tanks 
(USTs) were leaking petroleum products into the 
soil and groundwater at an alarming rate. In 1986, 
the EPA tested 433 tanks for leakage at 218 estab- 
lishments in the United States and found that 35% 
of the storage tanks tested were leaking. These 
releases both damage the environment and pose 
serious risks to public health and safety. The feder- 
al government has recently developed an UST 
regulatory program that includes operating and 
financial responsibility requirements. Federal regu- 
lation requires UST system owners to notify state 
environmental agencies of the existence of these 
systems, and directs the EPA to formulate regula- 
tions concerning UST release detection, preven- 
tion, and corrective action, as well as for financial 
responsibility for leaks of regulated substances 
from USTs. State environmental agencies are re- 
quired to compile tank inventories and to provide 
this information to the EPA. The EPA is mandat- 
ed to establish a federal program for the regulation 
of USTs that allows state programs to operate in 
lieu of the federal program is they are no less strict 
than the federal requirements and can be adequate- 
ly enforced. When a petroleum product is released 
from an underground storage tank, there is con- 
tamination of the soil, and if the release is signifi- 
cant, there is also contamination of the groundwat- 
er. To recover shallow spills, the contaminated soil 
may be excavated and placed in a landfill. For 
deeper pollution, the only methods of treatment 
are flushing and recovery or an in-situ treatment, 
such as biological degradation using bacteria. Ethi- 
cal issues include the relationship between the 
public demand for petroleum products, environ- 
mental damage, and the conflicts encountered by 
environmental consulting firms. Legal issues con- 
cern the notification of the public and the sale of 
property on which storage tanks are located, as 
well as the increasing involvement of the legal 
system in enforcement of environmental legisla- 
tion. (Brunone-PTT) 
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MARINE RESERVE MANAGEMENT IN DE- 
VELOPING NATIONS: MIDA CREEK--A CASE 
STUDY FROM EAST AFRICA. 

Exeter Univ. (England). Dept. of Biological Sci- 
ences. 

For primary bibliographic entry see Field 6E. 
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UNITED STATES V. LARKINS: CONFLICT BE- 
TWEEN WETLAND PROTECTION AND AGRI- 
CULTURE; EXPLORATION OF THE FARM- 


ING EXEMPTION TO THE CLEAN WATER 
ACT’S SECTION 404 PERMIT REQUIRE- 
MENTS. 

For primary bibliographic entry see Field 6E. 
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GROUND-WATER PROTECTION AND REC- 
LAMATION. 

Louisiana State Univ., Baton Rouge. Dept. of Civil 
Engineering. 

Journal of Environmental Engineering (ASCE) 
JOEEDU, Vol. 116, No. 4, p 654-662, July/August 
1990. 3 tab, 14 ref. 


Descriptors: *Groundwater, *Groundwater avail- 
ability, *Groundwater management, *Groundwat- 
er pollution, *Water pollution prevention, *Water 
pollution treatment, Aquifers, Groundwater con- 
tamination, Groundwater quality, Water manage- 
ment, Water treatment. 


A review of the status of the nation’s groundwater 
quality and pollution problems reveals the need to 
be concerned for its protection and to have clean- 
up technologies available for existing and future 
contamination problems. Present U.S. federal laws 
are more than adequate to protect and clean up the 
nation’s groundwaters; compliance with existing 
groundwater pollution prevention legislation will 
be most effective. While national interest in the 
protection and cleanup of the nation’s groundwat- 
ers is well justified, panic over the current status of 
groundwaters quality is not. Research needs to be 
expanded on how to prevent substances from being 
released to the environment during handling, treat- 
ment, storage, or disposal with specific emphasis, 
in loss control, along with continued efforts to 
develop and refine methodologies to clean up con- 
taminated soils and aquifers. (King-PTT) 
W91-01152 


IMMOBILIZATION MECHANISMS IN SO- 
LIDIFICATION/STABILIZATION OF CD AND 
PB SALTS USING PORTLAND CEMENT 
FIXING AGENTS. 

Louisiana State Univ., Baton Rouge. Dept. of 
Chemistry. 

F. K. Cartledge, L. G. Butler, D. Chalasani, H. C. 
Eaton, and F. P. Frey. 

Environmental Science and Technology 
ESTHAG, Vol. 24, No. 6, p 867-873, June 1990. 3 
fig, 2 tab, 32 ref. 


Descriptors: *Cadmium, *Lead, *Portland ce- 
ments, *Solid waste disposal, *Water pollution pre- 
vention, Groundwater pollution, Land disposal, 
Leaching, Path of pollutants, Sludge stabilization. 


Cement is often used in solidification/stabilization 
(S/S) treatment of hazardous heavy-metal-contain- 
ing wastes that are in liquid or sludge forms to 
produce a solid for land disposal. Analysis of the 
behavior of Cd and Pb salts during cement-based 
solidification, using the toxicity choroeteristic 
leaching procedure, conduction calorimetry, and 
solid-state nuclear magnetic resonance, demon- 
strated that although the concentration of Cd in 
leachates is very low, the Pb concentration is 
much higher and represents a serious threat to 
groundwater. While cadmium salts, whether ini- 
tially water soluble or insoluble, are effectively 
immobilized by the cementitious process, lead hy- 
droxide is not. In addition, particularly with mixed 
waste streams, other components have been previ- 
ously shown to impair optimal waste immobiliza- 
tion by adverse effect on strength development of 
the cement matrix. The combined results suggest 
cautionary use of cement-based solidification. 
(D’Agostino-PTT) 
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PROCEEDINGS OF STORMWATER AND 
WATER QUALITY MODEL USERS GROUP 
MEETING. 
For primary bibliographic entry see Field 5G. 
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Available from the National Technical Information 
Service, Springfield, VA 22161, as PB89-195002. 
Price codes: All in paper copy, AOI in microfiche. 
October 3-4, 1988, Denver, Colorado. EPA Report 
No. EPA/600/9-89/001, January 1989. 233 p. 
Edited by C. Y. James, Ben R. Urbonas, and 
Thomas O. Barnwell. 


Descriptors: *Management planning, *Model stud- 
ies, *Storm water, *Storm water management, 
*Urban hydrology, *Urban runoff, *Water quality 
management, Computer models, Computer pro- 
grams, Computers, Conferences, Data interpreta- 
tion, Field tests, Hydraulic models, Mathematical 
models, Water quality. 


Twenty-two technical papers are presented on 
topics related to the development and application 
of computer-based mathematical models for water 
quality and quantity management. The papers ad- 
dress five subject areas: revisions and modifications 
to EPA models, administrative concerns, applica- 
tions and experiences, latest developments, and 
field observations and related studies. Several of 
the studies present critical reviews of modeling 
concepts, numerical approaches, and comparisons 
with field observations. Revisions and modifica- 
tions of the EPA SWMM model are helpful in the 
enhancement of the model's capability and user 
friendliness. Although the application of computer 
models is the prime subject area, many other sub- 
jects, such as spreadsheet use, statistical sensitivity 
of measured datas AUTOCAD enhancement in 
data management, and mapping database applica- 
tion, are addressed. (See W91-01189 thru W91- 
01210) (Author's abstract) 
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IMPROVEMENTS TO SURCHARGE CALCU- 
LATIONS IN EXTRAN. 

Brown and Caldwell, Seattle, WA. 

For primary bibliographic entry see Field 7C. 
W91-01192 


APPLICATION OF QUAL II TO EXPLORE 
WASTELOAD ALLOCATION ALTERNATIVES. 
Rhode Island Dept. of Environmental Manage- 
ment, Providence. 

A. S. Liberti, R. M. Wright, and K. Scott. 

IN: Proceedings of Stormwater and Water Quality 
Model Users Group Meeting. October 3-4, 1988, 
Denver, CO. EPA Report No. EPA/600/9-89/ 
001, January 1989. p 81-91, 4 fig, 1 tab, 5 ref. 


Descriptors: *Model studies, *Patuxent River, 
*Urban hydrology, *Urban runoff, *Water quality, 
*Water quality management, Aeration, Biochemi- 
cal oxygen demand, Dissolved oxygen, Flow pro- 
files, Management planning, Nitrites, Pollution 
load, Simulation analysis, Urban watersheds. 


The Pawtuxent River flows through heavily ur- 
banized areas, receives effluent from 3 municipal 
wastewater treatment facilities (WWTFs) and one 
industrial WWTF, and has summer dissolved 
oxygen (DO) concentrations well below the 5.0 
mg/L standard for much of its length. Data col- 
lected during three 48 hour sampling surveys was 
used to calibrate and validate the QUAL-II model. 
A review was conducted of the model calibration 
and validation and it was noted that although 
biochemical oxygen demand (BOD) decay and ni- 
trification rates were calculated from field data, 
they varied greatly among surveys for a given 
reach, and between adjacent reaches. To provide a 
more defendable wasteload allocation (WLA), the 
model was recalibrated and revalidated using one 
set of decay rates which successfully predicted the 
field data. The data used to revalidate the model 
was collected during a flow profile very close to 
the 7Q10 flow and alternative WLA strategies 
were explored using this model. Flow augmenta- 
tion, instream aeration, increasing the number of 
outfalls, and advanced treatment (AT) simulations 
indicated that discharge limits of BOD 10, NH3 2 
mg/L are required to attain the instream DO crite- 
ria. Seasonal limits were developed using monthly 
USGS flow and temperature data. When simulat- 
ing AT, effluent DO concentrations were set to 6.0 
mg/L and instream BOD decay and simulated 





oxygen demand (SOD) rates were reduced. (See 
also W91-01188) (Author's abstract) 
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FREQUENCY ANALYSIS OF TRACE LEVEL 
WATER QUALITY DATA WITH A TIME 
VARYING CENSORING LEVEL. 

Merrick and Co., Denver, CO. 

For primary bibliographic entry see Field 5B. 
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APPLICATION OF THE HSPF MODEL TO 
WATER MANAGEMENT IN AFRICA. 
University of the Pacific, Stockton, CA. School of 
Engineering. 

For primary bibliographic entry see Field 6B. 
W91-01199 


MULTI-MODEL MICRO-COMPUTER BASED 
WET DETENTION BASIN DESIGN METHOD- 
OLOGY. 

North Carolina Dept. of Natural Resources and 
Community Development, Raleigh. Div. of Envi- 
ronmental Management. 

For primary bibliographic entry see Field 4C. 
W91-01200 


MODELING AND FIELD EVALUATIONS OF 
URBAN WET DETENTION PONDS. 

North Carolina Univ. at Charlotte. Dept. of Civil 
Engineering. 

For primary bibliographic entry see Field 4C. 
W91-01201 


WATERSHED 89: THE FUTURE FOR WATER 
QUALITY IN EUROPE. VOLUME II. 
Proceedings of the IAWPRC Conference held in 
Guildford, UK, 17-20 April, 1989. Pergamon 
Press, New York. 1989. 521p. Edited by D. Wheel- 
er, M. L. Richardson, and J. Bridges. 


Descriptors: *Europe, *Eutrophication, 
*Wastewater treatment, *Water pollution control, 
*Water pollution prevention, *Water quality, 
Animal wastes, Enteric bacteria, Groundwater pol- 
lution, Models, Path of pollutants, Pesticides, Pol- 
lutant identification, Potable water, Viruses, Water 
pollution effects. 


Watershed 89 brought together scientists, engi- 
neers, environmentalists, industrialists, academia 
and politicians to provide a forum for a wide range 
of opinions concerning water quality in Europe. 
This book contains proceedings from the confer- 
ence sponsored by the Commission of the Europe- 
an Communities, the World Health Organization 
and the International Association on Water Pollu- 
tion Research and Control and organized by the 
Robens Institute, University of Surrey. A declara- 
tion agreed upon by conference participants states 
that professionals concerned with water quality 
have made substantial progress since the middle of 
the last century. New problems threatening water 
quality have resulted from significant changes in 
society in the last forty years. Problems of mercury 
and polychlorinated bipheny! pollution have been 
dealt with, but solutions to the other problems, 
such as pesticides, cadmium, eutrophication, enter- 
ic viruses and parasites will necessitate changing 
some of society’s established practices. There is a 
need to better anticipate new problems, especially 
those dealing with the extent to which groundwat- 
ers will ultimately become contaminated by sol- 
vents, metals or other toxic substances, thereby 
necessitating the installation of new water treat- 
ment technologies or abandonment of sources. The 
conference concluded that: (1) water pollution pre- 
vention was better than having to rehabilitate pol- 
luted waters, (2) guidelines for water quality must 
be taken seriously and enforced, (3) water quality 
guidelines must take into account the dissimilar 
impacts on human health and the ecology of flora 
and fauna, (4) research must be coordinated on a 
national and international level, (5) each citizen of 
Europe has the right to be adequately informed 
concerning the status and trends of the environ- 
ment in relation to human health, (6) all nations 
must make substantial investments in human re- 
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sources to meet the need for increased monitoring 
and enforcement of standards and guidelines, and 
(7) guidelines and regulations are important, but 
they do not remove the need for political choices. 
(See W91-01212 thru W90-01255) (Geiger-PTT) 
W91-01211 


Q2xX: AN (EXPERT) SYSTEMS APPROACH TO 
QUANTITY AND QUALITY MANAGEMENT 
OF STRATEGIC RESOURCES. 

Surrey Univ., Guildford (England). Centre for In- 
formation Technology Research. 

K. Ahmad. 

IN: Watershed 89: The Future for Water Quality 
in Europe. Volume II. Proceedings of the 
IAWPRC Conference held in Guildford, UK, 17- 
20 April, 1989. Pergamon Press, New York. 1989. 
p 129-145, 15 fig, 3 tab, 10 ref. 


Descriptors: *Computers, *Expert systems, *Water 
pollution control, *Water quality, *Water re- 
sources management, Computer programs, Man- 
agement planning, Monitoring, Quality control, 
Water distribution, Water supply. 


Expert systems methods, tools and techniques can 
help in the acquisition, representation and deploy- 
ment of knowledge about water quality and quanti- 
ty, particularly in the design and rehabilitation of 
sewage systems, control and monitoring of water 
distribution networks, and in the quality manage- 
ment of water supply systems. The Water Industry 
Expert Systems Club (WIESC) tackles problems 
relevant to the United Kingdom water industry. 
WIESC adopted two expert systems, SERPES and 
WADNES to handle two water quantity problems, 
namely the rehabilitation of sewer networks, and 
water distribution networks, respectively. Face-to- 
face interviews of the experts were used as the 
principal knowledge elicitation method. Video-and 
audio-tape recorders were used to acquire knowl- 
edge and subsequently transcribe and analyze the 
interviews. Prototyping and paper-modelling tech- 
niques proved useful in the knowledge acquisition 
for the expansion and refinement of the implement- 
ed systems. The Quantity and Quality Expert 
System (Q2X) was used to carry out an initial 
feasibility study for a water utility responsible for 
supplying quality water to a large town with a 
time-varying demand profile. The Q2X system 
comprised six knowledge-bases: monitor quality, 
reservoir operations, feed-source use, network 
management, stored water quality management, 
and financial management. The simulation and 
modeling programs required for a full-fledged Q2X 
include: programs to model algal growth, network 
analysis programs, nitrate transformation pro- 
grams, optimization programs for efficiently man- 
aging pump schedules and costs, and hydraulic 
performance analysis programs to manage head 
losses and secondary filter management. The Algae 
Prediction Expert System (APRES) was devel- 
oped to demonstrate how expert systems methods 
and techniques could help to solve algae manage- 
ment problems in reservoirs. (See also W91-01211) 
(Geiger-PTT) 
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WATER QUALITY INDEX FOR USE IN THE 
OPERATIONAL MANAGEMENT OF RIVER 
WATER QUALITY IN EUROPE. 

Middlesex Polytechnic, Enfield (England). 

M. A. House. 

IN: Watershed 89: The Future for Water Quality 
in Europe. Volume II. Proceedings of the 
IAWPRC Conference held in Guildford, UK, 17- 
20 April, 1989. Pergamon Press, New York. 1989. 
p 159-168. 


Descriptors: *Europe, *Pollution index, *Regula- 
tions, *Water pollution control, *Water quality, 
*Water quality management, Biochemical oxygen 
demand, Monitoring, Nitrates, Public health, 
Rivers, Toxicity, Water quality standards. 


The adoption of a water quality indexing system 
for the operational management of river water 
quality provides more detailed information than 
that of a classification system. The theoretical basis 
underlying the development of a series of four 
independent water quality indices involves incor- 
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poration of legal water quality standards and crite- 
ria and the inclusion of the information on poten- 
tial water use and toxic determinands directly 
within their structural format. The General Water 
Quality Index (WQI) was developed for applica- 
tion within the routine water quality monitoring 
programs of the United Kingdom water industry. 
It has a scale of 10-100 and relates changes in 
water quality to its suitability for use in a range of 
possible water uses. The Potable Water Supply 
Index (PWSI) is based on routinely monitored 
determinands and reflects changes in water quality 
in terms of its suitability for use in potable water 
supply. This is similarly the case for the Potable 
Sapidity Index (PSI) which is based on less fre- 
quently monitored toxic determinands such as 
heavy metals, pesticides and hydrocarbons. The 
final index, the Aquatic Toxicity Index (ATI), is 
also based on toxic determinands and reflects 
water quality in terms of its ability to support 
healthy fish and wildlife populations. The continu- 
ous scale provided by a water quality index allows 
changes in river water quality to be highlighted. 
The sub-division of this scale into four water qual- 
ity and water use categories contains sufficient 
flexibility to enable information at both govern- 
ment and public levels. (See also W91-01211) 
(Geiger-PTT) 
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ECOLOGICAL MONITORING: THE NEED 
FOR A STANDARD. 

Wimpol Ltd., Swindon (England). 

R. M. Pagett. 

IN: Watershed 89: The Future for Water Quality 
in Europe. Volume II. Proceedings of the 
IAWPRC Conference held in Guildford, UK, 17- 
20 April, 1989. Pergamon Press, New York. 1989. 
p 169-176, 1 fig, 14 ref. 


Descriptors: *Benthos, *Bioindicators, *Monitor- 
ing, *Water quality standards, Ecology, Mussels, 
Sampling, Toxicity, Water pollution effects, Water 
quality. 


Studies of benthic organisms as indicators of water 
quality offer benefits over chemical surveys for 
determining suitability of bathing water according 
to EC directives. Monitoring of natural sentinels 
should give some quantifiable measure of the bioa- 
vailability of pollutants and provide a time-inte- 
grated value for a given contaminant. When using 
sentinel organisms such as mussels as bioindicators 
of pollutants the biological variability of size, age, 
reproductive condition, gender and seasonality 
should be considered. Programmable, submersible 
pump systems incorporating exchange and macro- 
reticular resins (artificial sentinels) may also be 
used for in situ concentration of contaminants. 
Sub-lethal techniques may offer insights into toxici- 
ty effects that are otherwise difficult to measure by 
direct toxicity to benthos. The handbooks pro- 
duced by the International Biological Programme 
and the Estuarine and Brackish Water Sciences 
Association provide a useful digest of present ap- 
proaches and methodologies for benthic survey 
work and for various ancillary measurements. Leg- 
islative measures should be taken to establish a 
directive for benthic studies to develop standards 
in using benthos for water quality testing. (See also 
W91-01211) (Geiger-PTT) 
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DEVELOPING AN ECONOMIC METHODOL- 
OGY FOR LEGAL PROVISIONS REGULAT- 
ING GROUNDWATER POLLUTION. 

Georgia Univ., Athens. Dept. of Agricultural Eco- 
nomics. 

T. J. Centner. 

IN: Watershed 89: The Future for Water Quality 
in Europe. Volume II. Proceedings of the 
IAWPRC Conference held in Guildford, UK, 17- 
20 April, 1989. Pergamon Press, New York. 1989. 
p 177-186, 1 fig, 21 ref. 
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studies, Negligence. 
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Liability for groundwater pesticide contamination 
from the application of pesticides is the focus of 
debate in recent environmental legislation. Two 
critical questions accompany the issue of compen- 
sation for pollution damage: who should bear 
losses and how to apportion the losses. To mini- 
mize costs, persons may reduce their polluting 
activities if such is less costly than expected liabil- 
ity costs. The liability models reveal that place- 
ment of costs influences the adoption of precau- 
tions which in turn affects the amount of a pollut- 
- activity. Notwithstanding the fact that it is 
difficult to delineate a preferred response for all 
types of pollution, the model and factors concern- 
ing groundwater contamination suggest that im- 
provements in efficiency can be achieved through 
changes in existing liability legislation. In the ab- 
sence of unilateral precaution, strict liability rules 
may not offer a very efficient solution. Rather, a 
liability rule based on negligence may be preferable 
with private rights of action. Comparative negli- 
gence may minimize evidentiary uncertainty and 
respond to risk aversion, although this depends on 
the symmetry of precaution. The cheapest cost 
avoider may impact what type of negligence solu- 
tion is superior. Alternative suggested solutions 
involve modifying liability rules or employing 
property rules to modify entitlements. Legislation 
has been introduced to change from a strict liabil- 
ity standard to negligence for pesticide application 
pursuant to label instructions by agricultural pro- 
ducers. Comparative negligence may provide a 
preferred solution. The second category of re- 
sponse is to modify existing entitlements through 
new legislation. Special cases involving undeserv- 
ing victims, small numbers of victims, high victim 
protection costs, and asymmetrical transaction 
costs may justify a property rule that shifts an 
entitlement to agricultural producers who engage 
in contamination, with victims protected by a li- 
ability rule that would allow them to pay the 
polluter to reduce pollution. However, given the 
growing concern about groundwater contamina- 
tion, unknown risks, and externalities, economic 
incentives such as tradeable permits or pollution 
charges should be further considered as a compo- 
nent of legislation to respond to problems of non- 
point agricultural pollution. (See also W91-01211) 
(Geiger-PTT) 
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WATER QUALITY: THE PUBLIC DIMEN- 
SION. 

Middlesex Polytechnic, London (England). Flood 
Hazard Research Centre. 

C. H. Green, M. A. House, A. Burrows, and S. M. 
Tunstall. 

IN: Watershed 89: The Future for Water Quality 
in Europe. Volume II. Proceedings of the 
IAWPRC Conference held in Guildford, UK, 17- 
20 April, 1989. Pergamon Press, New York. 1989. 
p 187-195, 1 fig, 2 tab, 18 ref. 


Descriptors: *Cost-benefit analysis, *Public opin- 
ion, *Public policy, *Rivers, *Water law, *Water 
pollution control, *Water use, Recreation, Water 
costs, Water quality. 


In the simplest terms, investment to improve river 
water quality is justified if the value the public puts 
upon these improvements is less than the cost of 
the improvements. Indirectly, such improvements 
may benefit the public by, for example, lowering 
the treatment costs of abstracted water. However, 
the major direct uses of river corridors by the 
public are as recreational resources, as amenities 
and as a ‘psychic’ resource. The latter value arises 
out of any desire by the public to preserve land- 
scapes, flora and fauna. To determine the value 
that the public places on possible water quality 
improvements, it is necessary to explore the mo- 
tives which underlie any public preference for 
clean rivers; and upon what basis the public per- 
ceives water quality, how they judge whether or 
not a river is polluted. At the same time, a river as 
a recreational and psychic resource cannot be sepa- 
rated from its context: the river corridor. The 
value of water quality improvement in part de- 
pends upon the value of the river corridor. Studies 
carried out to date indicate that perceived water 
quality is judged largely by the presence or ab- 
sence of obvious signs of pollution, and of fish. 


Both as a recreational and as a psychic resource 
river corridors are valued as ‘natural’ resources: 
mature landscapes with abundant plants, birds and 
insect populations and an absence of other visitors 
are what the people desire of river corridors. (See 
also W91-01211) (Author's abstract) 
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IS IT POSSIBLE TO REGAIN AN ECOLOGI- 
CAL BALANCE IN A LAKE WITH BLOOMS 
OF NUISANCE MICROORGANISMS. 

National Inst. of Public Health, Oslo (Norway). 
Dept. of Water and Hygiene. 

For primary bibliographic entry see Field 5C. 
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CLINICAL AND ENVIRONMENTAL EFFECTS 
OF A MAJOR EMERGENCY INVOLVING 
PUBLIC WATER SUPPLY. 

Robens Inst. of Industrial and Environmental 
Health and Safety, Guildford (England). Trace 
Element Lab. 

A. Taylor. 

IN: Watershed 89: The Future for Water Quality 
in Europe. Volume II. Proceedings of the 
IAWPRC Conference held in Guildford, UK, 17- 
20 April, 1989. Pergamon Press, New York. 1989. 
p 277-282, 2 fig, 6 ref. 


Descriptors: *Drinking water, *Emergency plan- 
ning, *Public health, *Water quality management, 
*Water treatment, Future planning, Management 
planning, Networks, Potable water, Water pollu- 
tion effects, Water supply. 


Incidents involving the contamination of drinking 
water supplies serve to illustrate that arrangements 
to handle the situation and ensure public health are 
ineffective or are too limited in scope. Appropriate 
thought should be given to: (1) dealing with an 
immediate problem, (2) enlisting the support of 
those affected, and (3) ensuring that follow-up is 
properly initiated to benefit all groups involved. 
Consideration should be given to work before an 
emergency with prediction of what disasters could 
take place, how a service would be affected, and 
the preparation of plans to maintain supplies. Pro- 
cedures to be adopted in response to an emergency 
include: the immediate assessments and decisions 
that need to be made, the announcements and 
communications with the public, the collection and 
distribution of information, an assessment of areas 
of ignorance, and the collection of specimens, 
measurements, and contact with other interested 
organizations and institutions. A task force core 
group composed of water industry representatives, 
microbiologists, toxicologists, and secretariats 
should be assembled to meet with advisors and 
plan a course of action to prevent water pollution 
incidents and to solve pollution problems in an 
organized manner should an emergency arise. (See 
also W91-01211) (Geiger-PTT) 
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SHORE-BASED MICROBIOLOGICAL SAM- 
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WATERS: POSSIBLE PROBLEMS AND SOLU- 
TIONS. 

Clyde River Purification Board, East Kilbride 
(Scotland). 

For primary bibliographic entry see Field 5A. 
W91-01234 


VIROLOGICAL QUALITY OF BATHING 
WATERS IN ENGLAND. 

Severn-Trent Labs., Coventry (England). 

For primary bibliographic entry see Field SB. 
W91-01235 


WATER QUALITY STANDARDS FOR BAC- 
TERIOPHAGES. 

Rijksinstituut voor de Volksgezondheid en Milieu- 
hygiene, Bilthoven (Netherlands). 

A. H. Havelaar, and M. van Olphen. 

IN: Watershed 89: The Future for Water Quality 
in Europe. Volume II. Proceedings of the 
IAWPRC Conference held in Guildford, UK, 17- 
20 April, 1989. Pergamon Press, New York. 1989. 
p 357-366, 2 tab, 16 ref. 


Descriptors: *Bacteriophage, *Bioindicators, *En- 
teroviruses, *Pollutant identification, *Water qual- 
ity standards, *Water treatment, Chlorination, 
Coliforms, Disinfection, Ultraviolet radiation, 
Wastewater treatment. 


Waterborne transmission of viruses is now an es- 
tablished fact, and particularly relevant for several 
viruses causing gastro-enteritis and infectious hepa- 
titis. Water treatment processes must therefore be 
designed for adequate virus removal. Direct enu- 
meration of relevant viruses is hampered by techni- 
cal problems, and reliance is based primarily on 
culturable enteric viruses which can only be as- 
sayed in specialized laboratories and in small series. 
Bacteriophages offer prospects as routinely appli- 
cable model organisms. F-specific RNA (FRNA) 
bacteriophages are proposed as model viruses for 
process control because effluent chlorination has 
little effect on these organisms. In addition the 
FRNA-phages f2 and MS2 are at least as resistant 
to UV-radiation used in wastewater treatment 
processes as the human enteric viruses and more 
resistant than E. coli. FRNA-phages are sewage 
indicators rather than indicators of pollution by 
human excreta. In sewage-polluted environments, 
a relatively constant ratio of FRNA-phages to 
culturable enteric viruses of 1000:1 is found. More 
insight in the ecology of the FRNA-phages is 
needed before general water quality standards can 
be formulated. (See also W91-01211) (Author’s ab- 
stract) 

W91-01238 


INDUSTRIAL EFFLUENTS: MINIMIZING EN- 
VIRONMENTAL IMPACT. 

Watson Hawksley, High Wycombe (England). 

For primary bibliographic entry see Field 5D. 
W91-01246 


AGRICULTURE: A POSITIVE CONTRIBU- 
TION TO WATER QUALITY. 

Imperial Chemical Industries Ltd., Billingham 
(England). 

A. J. Williams, and B. Livesey. 

IN: Watershed 89: The Future for Water Quality 
in Europe. Volume II. Proceedings of the 
IAWPRC Conference held in Guildford, UK, 17- 
20 April, 1989. Pergamon Press, New York. 1989. 
p 455-462, 6 fig, 4 tab, 3 ref. 


Descriptors: *Agricultural chemicals, *Crop pro- 
duction, *Fertilizers, *Leaching, *Nitrates, *Non- 
point pollution sources, *Water pollution control, 
*Water pollution sources, Cereal crops, Cultiva- 
tion, Manure, Nitrogen, Path of pollutants, Soil 
contamination, Water quality. 


Agricultural land is the major water catchment 
surface. The intensiveness of the farming practiced 
influences the nitrate content of both ground and 
surface water. Recent studies show that the majori- 
ty of nitrate leached from soil comes not directly 
from fertilizers but is derived from soil organic 
matter and the quality of nitrate lost is largely a 
function of land use. Rotations of crops can be 
adjusted to give the maximum amount of crop 
cover. Early sown winter cereals will allow less 
nitrate loss than spring cereals where the land is 
likely to be uncropped over the autumn and 
winter. Crops should be fertilized for a realistic 
yield so that excess fertilizers are not applied to the 
soil. Fertilization schedules should be decided 
upon a field-by-field basis, rather than on a district 
or whole-farm basis, and the quantity of fertilizer 
nitrogen should take full account of the quantity of 
nitrogen available from the soil. A high standard of 
general crop husbandry should be achieved. Nitro- 
gen fertilizers should not be applied in the autumn 





in most situations. Cereal straw should be incorpo- 
rated wherever possible as the input of carbon 
helps to mop up nitrates during the critical autumn 
and winter period. Fertilizers should be applied 
when the crop is ready to use the nitrogen. Adjust- 
ing the timing of cultivations can help to reduce 
mineralization. Use of ammonium-containing fertil- 
izers combined with a nitrification inhibitor may 
help to reduce nitrogen release from fertilizers. 
Problems associated with excessive stocking rates 
supported by imported feeding stuffs can only be 
solved by moving manure or by reducing stock 
rate. There is a need for Pan European research to 
measure the impact of improved agronomy on the 
reduction of nitrate losses. (See also W91-01211) 
(Geiger-PTT) 

W91-01249 


CONTROL OF NITROGENOUS POLLUTION. 
Surrey Univ., Guildford (England). Dept. of 
Chemical Engineering. 

For primary bibliographic entry see Field 5D. 
W91-01250 


WATER QUALITY MANAGEMENT IN ISTAN- 
BUL: CREATING A CLEANER ENVIRON- 
MENT. 

Istanbul Water and Sewerage Administration, 
Turkey. 

A. Damali, H. T. Belek, and D. Orhon. 

IN: Watershed 89: The Future for Water Quality 
in Europe. Volume II. Proceedings of the 
IAWPRC Conference held in Guildford, UK, 17- 
20 April, 1989. Pergamon Press, New York. 1989. 
p 505-514, 6 fig, 4 tab, 7 ref. 


Descriptors: *Turkey, *Wastewater treatment, 
*Water pollution control, *Water pollution treat- 
ment, *Water quality management, *Water treat- 
ment, Estuaries, Monitoring, Sewerage, 
Wastewater disposal, Water distribution, Water 
supply. 


Efforts to cleanup environmental pollution prob- 
lems in Istanbul, Turkey are outlined. Under the 
Istanbul Water and Sewerage Administration Act 
Number 2560, the responsibility for pollution con- 
trol rests with the Istanbul Water and Sewerage 
Administration. In 1984, this agency undertook the 
restoration of the Golden Horn estuary which was 
polluted from untreated discharges of municipal 
and industrial wastewater. Together with massive 
relocation of industries and the environmental re- 
arrangement of the shorelines, a new plan was put 
into action to collect all wastewater generated in 
this area away from the Golden Horn and channel 
them to wastewater treatment plants. In stage 2 of 
the wastewater management plan, two major bio- 
logical treatment works and outfalls were designed 
at Kucukcekmece and Tuzla. To reduce industrial 
discharges, pretreatment conditions were specified 
in relation to the characteristics of each 
wastewater collection zone and set limits were 
imposed on wastewater discharges. To balance 
water supply with water demand, elaborate 
schemes involving a number of dams and pipelines 
under the Bosphorus interconnecting the Asian 
and the European sides of the city were imple- 
mented to provide water for a population of nearly 
6 million. In 1987, a Regional Supervisory and 
Data Acquisition system was planned to monitor 
and control all the water transmission and distribu- 
tion facilities within the Greater Istanbul Area. 
Measures were taken to prohibit all industrial ac- 
tivity with polluting potential in the protection 
zones defined around surface water resources. (See 
also W91-01211) (Geiger-PTT) 

W91-01254 


DESORPTION OF ODOR SUBSTANCES 
FROM WATER BODIES TO THE ATMOS- 
PHERE. 

Hyogo Prefecture Environmental Science Inst., 
Kobe (Japan). 

M. Tsuji, T. Nakano, and T. Okuno. 

Atmospheric Environment ATENBP, Vol. 24A, 
No. 8, p 2019-2021, August 1990. 2 fig, 3 tab, 7 ref. 


Descriptors: *Desorption, *Odor control, *Pollut- 
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lution, Ammonia, Dimethyl sulfide, Hydrogen sul- 
fide, Japan, Methylmercaptan, Regulations, Tri- 
methylamine, Water treatment. 


The Control of Offensive Odor Law of Japan was 
established in 1971. Five odor substances were 
stipulated in the Law. The regulatory standards for 
odor substances consist of the following three 
items: (1) Regulation applied at the boundary line 
of the sites; (2) Regulation at the gas emission 
facilities; and (3) Regulation for the wastewater. 
The regulation standards for odor substances on 
the boundary line were decided according to the 
odor intensity of 2.5 and 3.5 of a five step scale. A 
method was developed for the evaluation of odor 
pollution caused by wastewater. Two standard an- 
alytical procedures were applied to the determina- 
tion of odor substances in water: head space analy- 
sis and the purge-trap method. Henry's constants 
for five odor substances (hydrogen sulfide, methyl- 
mercaptan, dimethyl sulfide, ammonia and trimeth- 
ylamine) were measured at several conditions of 
pH and equilibrium temperature, and were used for 
the estimation of odor emissions from wastewater. 
The concentration of odor substances that include 
partial dissociated compounds in water can be 
measured by head space analysis or the purge trap 
method. Concentrations above the effluent are re- 
lated to the flux of odor substances from the water 
phase. (Lantz-PTT) 

W91-01282 


ACID RAIN AND PHOTOCHEMICAL OXI- 
DANTS CONTROL POLICIES IN THE EURO- 
PEAN COMMUNITY: A DECISION ANALYSIS 
FRAMEWORK. 

— Resources Ltd., London (Eng- 
and). 

S. Bell, K. Raymond, S. Watson, and P. Wenman. 
Atmospheric Environment ATENBP, Vol. 24A, 
No. 8, p 2253-2262, August 1990. 3 fig, 4 tab, | ref. 


Descriptors: *Acid rain, *Decision making, *Envi- 
ronmental protection, *Europe, *Public policy, Air 
pollution, Cost-benefit analysis, Lakes, Model stud- 
les, Ozone, Urban areas. 


The methodology and key findings are presented 
of a study to evaluate costs and benefits of alterna- 
tive acid rain control strategies to be implemented 
at a European Community level between 1980 and 
2000. The methodology adopted was decision anal- 
ysis, whose key advantage is an explicit consider- 
ation cf uncertainty. Benefits predicted under some 
of the control strategies were found to be signifi- 
cantly greater than those predicted for the ‘no 
control’ case, particularly for lakes. Urban environ- 
mental quality was only expected to improve 
greatly under the strategy that specifically targeted 
urban emissions. Predictions for crops and forests 
were relatively uncertain due to inadequacies in 
the measurement and modeling of ozone. (Author's 
abstract) 

W91-01290 


FIELD EVALUATION OF IN-SITU BIODE- 
GRADATION OF CHLORINATED ETHENES: 
PART 2, RESULTS OF BIOSTIMULATION 
AND BIOTRANSFORMATION EXPERI- 
MENTS. 

Stanford Univ., CA. Dept. of Civil Engineering. 
L. Semprini, P. V. Roberts, G. D. Hopkins, and P. 

L. McCarty. 

Ground Water GRWAAP, Vol. 28, No. 5, p 715- 
727, September/October 1990. 10 fig, 5 tab, 40 ref. 
EPA Contract CR-812220. 


Descriptors: *Biodegradation, *Biological treat- 
ment, *Chlorinated hydrocarbons, *Cleanup, *Fate 
of pollutants, *Methane bacteria, *Site remedi- 
ation, *Water pollution treatment, Dichloroethy- 
lene, Land disposal, Methane, Oxygen, Trichlor- 
oethylene, Vinyl chloride. 


Results are presented from a field study that docu- 
ment the in-situ biotransformation of trichlorethy- 
lene (TCE), cis-dichlorethylene (cis-DCE), trans- 
dichloroethylene (trans-DCE), and vinyl chloride 
(VC) in a saturated, semiconfined aquifer. The 
enhanced biotransformation was accomplished by 
stimulating the growth of indigenous methane-oxi- 
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dizing bacteria (methanotrophs) which transform 
chlorinated aliphatic compounds by a cometabolic 
process to stable, nontoxic end products. Experi- 
ments were performed in the presence and absence 
of biostimulation by means of controlled chemical 
addition, frequent sampling, and quantitative analy- 
sis. Biostimulation and biodegradation experiments 
conducted demonstrated that: (1) A specific class 
of microorganisms, the methanotrophs which are 
indigenous to the subsurface environment, can be 
successfully biostimulated to promote the degrada- 
tion of certain chlorinated aliphatic compounds; (2) 
Partial transformation of VC, 90 to 95%; trans 
DCE, 80 to 90%; cis-DCE, 45 to 55%; and TCE, 
20 to 30%, occurred over a relatively short flow 
path of one to two meters in a field test with fluid 
residence times of one to two days; (3) The rate of 
biotransformation was dependent on the structure 
of the chlorinated organic compounds, with less 
chlorinated compounds more rapidly transformed; 
(4) An intermediate transformation product, trans- 
DCE oxide, was produced and resulted from trans- 
DCE oxidation, which is consistent with the pro- 
posed transformation pathway; and (5) Active utili- 
zation of methane in the test zone was required for 
chlorinated aliphatic biotransformation to occur. 
Field experiments confirmed the existence of a 
natural population of methane oxidizers that could 
be stimulated by introducing methane and oxygen. 
(Lantz-PTT) 

W91-01299 


SHORT TERM BIOTIC RESPONSE BEFORE 
AND DURING THE TREATMENT OF AN 
ACID MINE DRAINAGE WITH SODIUM CAR- 
BONATE. 

Q.C. Services, Teton, ID. 

W. D. Skinner, and D. E. Arnold. 

Hydrobiologia HYDRB8, Vol. 199, No. 3, p 229- 
235, July 31, 1990. 2 fig, 5 tab, 7 ref. 


Descriptors: *Acid mine drainage, *Acid streams, 
*Pennsylvania, *Sodium carbonate, *Water pollu- 
tion effects, *Water pollution treatment, Aquatic 
insects, Colonization, Hydrogen ion concentration, 
Mayflies, Species distribution, Species diversity, 
Trout. 


The lower portion of Upper Three Runs, a wood- 
land stream in central Pennsylvania, receives acid 
drainage from a strip mine. In 1974, the effect of 
this input on pH and benthic invertebrates was 
studied. The same stations were again sampled in 
1986 and the mine drainage was then treated with 
sodium carbonate for seven days in an effort to 
evaluate the short term colonization response of 
brook trout (Salvelinus fontinalis) and inverte- 
brates. No differences in the pattern of pH and 
invertebrate distribution was found between the 
1974 and 1986 results, although pH values and 
invertebrate densities were higher in 1986. Total 
number of invertebrates and number of taxa colo- 
nizing bricks during three pre-treatment time peri- 
ods (8, 10, 18 days) did not differ from the single 
treatment period (7 days). However, two species of 
Baetis (Ephemeroptera: Baetidae) did increase in 
the treatment section during sodium carbonate ap- 
plication. The number of brook trout also in- 
creased in the treatment section, as compared to 
one pre-treatment estimate. These results indicate 
that motile species are able to respond within seven 
days, whereas, longer treatment may be required 
to produce community wide responses. (Author's 
abstract) 

W91-01358 


WHAT SHOULD BE DONE TO MITIGATE 
GROUNDWATER CONTAMINATION. 
Academy of Natural Sciences of Philadelphia, PA. 
R. Patrick. 

Environmental Health Perspectives EVHPAZ. 
Vol. 86, p 239-243, June 1990. 9 ref. 


Descriptors: *Environmental protection, *Fate of 
pollutants, *Groundwater pollution, *Path of pol- 
luta, *Policy making, *Water pollution control, 
*Water pollution prevention, *Water pollution 
treatment, Environmental policy, Hazardous 
wastes, Management planning, Public health, 
Public policy, Technology, Waste containment. 
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Groundwater contamination is a serious problem 
that is growing in the US, but its true extent is not 
known and it is difficult to determine because of 
the complexities of contaminants, their transforma- 
tion, and fate in groundwater systems. It is also 
difficult to predict their movement in groundwat- 
er. Since it is known that the problem is serious 
and that the need for groundwater will grow, the 
mitigation of groundwater contamination, despite 
its high cost, is necessary. Furthermore, it is diffi- 
cult to predict effects on human health because 
they have not been defined for many of the chemi- 
cals. Antagonism and synergistic effects of inter- 
acting chemicals have not been determined be- 
cause they are complicated by many factors, such 
as volatile compounds. The effects of leachates in 
groundwaters entering streams on the riverine en- 
vironment and aquatic life have not been deter- 
mined. Successful mitigation requires: (1) deter- 
mining which microbial and chemical contami- 
nants are the most serious threat to human health; 
(2) developing the technology to biologically, 
chemically and physically transform hazardous 
waste into nonhazardous materials; (3) developing 
the technology to properly contain hazardous ma- 
terials; and (4) developing the technology to reme- 
diate contamination and determine the effects of 
those hazardous materials on soils and water 
microorganisms and macroorganisms. The chal- 
lenge is how to immobilize or destroy groundwat- 
er contaminants so that they will not enter ground- 
water, or if they enter groundwater, are confined 
and destroyed. (Author's abstract) 

W91-01374 


SOME PUBLIC ATTITUDES ABOUT HEALTH 
AND THE ENVIRONMENT. 

Roper Organization, Inc., New York. 

For primary bibliographic entry see Field 6B. 
W91-01377 


SITE SEWAGE DISPOSAL: THE IMPOR- 
TANCE OF THE WET SEASON WATER 
TABLE, 

Illinois Univ., Urbana. Dept. of Agronomy. 

For primary bibliographic entry see Field SE. 
W91-01379 


WETLAND IDENTIFICATION: A MEANS TO 
PREVENT POTENTIAL PUBLIC HEALTH 
PROBLEMS. 

Enviram Environmental Consultants, Middlesex, 
NJ 


For primary bibliographic entry see Field 2H. 
W91-01380 


BUFFERING CAPACITY OF COAL MINE 
SPOILS AND FLY ASH AS A FACTOR IN THE 
PROTECTION OF THE AQUATIC ENVIRON- 
MENT. 

Polish Academy of Sciences, Zabrze. Inst. of Envi- 
ronmental Engineering. 

I. Twardowska. 

Science of the Total Environment STENDL, Vol. 
91, p 177-189, February 1990. 4 fig, 2 tab, 14 ref. 


Descriptors: *Acid mine drainage, *Aquatic envi- 
ronment, *Buffering, *Coal mining effects, *Fly 
ash, *Mine wastes, *Water pollution control, Alka- 
linity, Buffer capacity, Calcium carbonate, Chemi- 
cal analysis, Electric powerplants, Hydrogen ion 
concentration, Industrial wastes, Leachates, Mag- 
nesium carbonate, Path of pollutants, Poland, 
Thermal powerplants, Waste treatment, Water pol- 
lution sources. 


Carboniferous rocks and colliery spoil samples rep- 
resenting all the stratigraphic series of the coal- 
bearing formation of the Upper Silesian coal basin 
(USCB) in Poland, as well as the drainage from the 
spoil tips were examined with respect to the con- 
tamination potential of colliery spoils as a function 
of the balance between the buffering and acid 
generation capacities. The susceptibility of spoils 
and leachates to acidification was estimated experi- 
mentally. Coal mine spoils show different buffering 
rates and compositions of buffering constituents. In 
general, for the spoils of the USCB, magnesium 
carbonate concentrations exceed calcium carbon- 


ate content in terms of equivalent units. The 
system is low-buffered and may produce strongly 
acidic, high sulfate, total dissolved solids and 
heavy metal drainage if its buffering rate is < 1.5. 
The buffering rate of freshly-produced spoils is > 
2.4 and guarantees the permanent alkaline or neu- 
tral reaction of spoils and leachates. Fly ash from 
coal-fired thermal power stations contains consid- 
erable amounts of buffering calcium constituents, 
which minimize the solubility of neutralization 
products. Data obtained for representative samples 
of such fly ash indicate that an effective increase of 
buffering capacity of low-buffered colliery spoil, 
and hence a significant abatement of water con- 
tamination, could be achieved by means of con- 
trolled placing of fly ash layers in the colliery tip 
during its construction. This has been confirmed 
by a successful joint deposition of colliery spoil 
and fly ash over a 16-year period at Przezchlebie in 
the USCB. (Hoskin-PTT) 

W91-01455 


WILLINGNESS TO PAY FOR GROUNDWAT- 
ER PROTECTION. 

New Hampshire Univ., Durham. Dept. of Re- 
source Economics and Community Development. 
S. D. Shultz, and B. E. Lindsay. 

Water Resources Research WRERAQ, Vol. 26, 
No. 9, p 1869-1875, September 1990. 3 tab, 34 ref. 
New Hampshire Agricultural Experiment Station 
Project H-337, Scientific 1643. 


Descriptors: *Benefits, *Groundwater quality, 
*Public opinion, *Water pollution prevention, 
*Water quality control, Cost allocation, Economic 
aspects, New Hampshire, Payment, Public policy, 
Water policy, Water resources management. 


To determine the willingness to pay (WTP) for a 
hypothetical groundwater protection plan in 
Dover, New Hampshire, a mail contingent valu- 
ation survey was conducted. The median WTP 
value among Dover residents was estimated to be 
$40 per household, and the community WTP value 
was estimated to be at least $100,000 annually for a 
groundwater protection plan. The assessed land 
values of respondents as well as their incomes were 
shown to positively influence their WTP values, 
while their ages had a negative influence on WTP. 
A variety of other socioeconomic variables, such 
as respondents assessed house values, the number 
of years they lived in the community, their knowl- 
edge of past groundwater problems and causes, 
their education, sex, and whether they had chil- 
dren living at home, were shown to have no influ- 
ence on individuals WTP for groundwater protec- 
tion. This research illustrates a methodology that 
other researchers, and water resource managers 
can use to estimate the value which people place 
on various water resources and can help to predict 
whether water policies and projects will be accept- 
ed by the public. (Peters-PTT) 

W91-01507 


MULTIDIMENSIONAL SIMULATION  AP- 
PLIED TO WATER RESOURCES MANAGE- 
MENT. 

Universidade Nova de Lisboa (Portugal). Environ- 
mental Systems Analysis Group. 

For primary bibliographic entry see Field 6B. 
W91-01508 


EXPERIENCE IN OPERATING ECOLOGICAL- 
LY CLEAN TURBINES. 

For primary bibliographic entry see Field 8C. 
W91-01543 


COASTAL ZONE MANAGEMENT IN BRITISH 
COLUMBIA: AN INSTITUTIONAL COMPARI- 
SON WITH WASHINGTON, OREGON, AND 
CALIFORNIA. 

Simon Fraser Univ., Burnaby (British Columbia). 
Natural Reource Management Program. 

For primary bibliographic entry see Field 6E. 
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POISON RUNOFF: NEW ANSWERS TO A 
PERVASIVE PROBLEM. 


Natural Resources Defense Council, Inc., Wash- 
ington, DC. 

P. Thompson. 

Environmental Forum ENVFEN, Vol. 6, No. 4, p 
5-11, July/August 1989. 3 fig. 


Descriptors: *Nonpoint pollution sources, *Path of 
pollutants, *Pollution load, *Runoff, *Waste load 
allocation, *Water pollution control, *Water qual- 
ity management, Administrative regulations, Agri- 
cultural runoff, Environmental protection, Man- 
agement planning, Regulatory agencies, Sediments, 
United States, Urban runoff, Water quality, Water- 
shed management. 


Known for years by the 1972 Clean Water Act 
title ‘nonpoint source pollution’, contaminated 
runoff from farms and urban areas is a dominant 
source of water pollution. Studies have shown that 
65% of river water impairment and 75% of lake 
water impairment is caused by poisoned runoff 
form a variety of sources. Sediment is the single 
largest type of nonpoint source pollution. The bar- 
riers to controlling poison runoff include insuffi- 
cient technical capabilities, the public’s failure to 
perceive the problem, and lack of political resolve 
to pursue the problem. Recommendations for solv- 
ing the poison runoff problem require improve- 
ment of technical knowledge, increasing public 
awareness, and implementation of a water quality 
based approach at the state level. Establishment of 
total maximum daily load standards for key pollut- 
ants provides a goal-oriented framework for imple- 
menting best management practices. Model land 
use and watershed management programs have 
been initiated by some state and local governments, 
including ‘Load Allocations’ for polluted rivers 
and waterbodies developed by Oregon. It is sug- 
gested that the role of the EPA be expanded 
beyond its present one of technical assistance to 
enforce a set of minimum criteria by which to 
judge the adequacy of state programs. (MacKeen- 
PTT 
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FEDERAL AND STATE ROLES IN ENVIRON- 
MENTAL ENFORCEMENT: A PROPOSAL 
FOR A MORE EFFECTIVE AND MORE EFFI- 
CIENT RELATIONSHIP. 

Minnesota State Government, St. Paul. 

H. H. Humphrey, and L. C. Paddock. 

Harvard Environmental Law Review HELRDC, 
Vol. 14, No. 1, p 7-45, 1990. 186 ref. 


Descriptors: *Environmental protection, *Federal 
jurisdiction, *Legal aspects, *State jurisdiction, 
*Water pollution control, *Water quality manage- 
ment, Administrative agencies, Enforcement, Insti- 
tutions, United States. 


The allocation of environmental enforcement re- 
sponsibility between the state and federal govern- 
ment has varied dramatically in different statutory 
programs enacted over the past twenty years. A 
significant expansion of the federal role in water 
pollution control occurred with the passage of the 
Clean Water Act in 1972. The Safe Drinking 
Water Act (1982), which regulates the quality of 
public drinking water systems and the under- 
ground injection of contaminants, further expand- 
ed federal enforcement authority. Beginning in the 
mid-1980s, the trend toward federalizing environ- 
mental enforcement began to change. The three 
newest federal environmental programs, the Haz- 
ardous and Solid Waste Amendments of 1984 to 
the Solid Waste Disposal Act, the Emergency 
Planning and Community Right-to-Know Act of 
1986, and the Medical Waste Tracking Act of 
1988, all provide for a much stronger state enforce- 
ment role. It was recommended that a set of princi- 
ples for allocating enforcement responsibilities to 
states and the federal government include the fol- 
lowing: (1) States should adopt their own regula- 
tory and enforcement authority to support federal 
regulatory programs that a state chooses to 
manage; (2) EPA should ensure a state has devel- 
oped and has authority to implement a reasonable 
enforcement strategy before authorizing a state to 
enforce a federal program; (3) Once a state has 
been authorized to carry out a federal program, 
most cases should be handled without EPA inter- 





vention; (4) EPA should retain authority to bring 
enforcement actions in cases involving significant 
interstate pollution; (5) States should be able to 
refer certain enforcement cases to EPA; (6) Sys- 
tems used to account for progress in enforcement 
should be based on state strategies and designed to 
encourage innovation by states; and (7) EPA 
should maintain a credible threat to withdraw au- 
thority from states whose implementation of feder- 
al programs is consistently inadequate. (MacKeen- 


) 
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LIABILITY FOR DAMAGES ARISING FROM 
AN OIL SPILL. 

Exxon Co. USA, Houston, TX. 

L. D. Schenke. 

Natural Resources & Environment NRENEL, 
Vol. 4, No. 4, p 14-16/52-54, Spring 1990. 


Descriptors: *Judicial decisions, *Legal aspects, 

*Liability, *Oil pollution, *Oil spills, Administra- 

tive agencies, Clean Water Act, Damage, Federal 

— Legislation, Natural resources, United 
tates. 


The Federal Water Pollution Control Act, also 
known as the Clean Water Act (CWA), provides 
for the recovery of damages to natural resources in 
behalf of the public arising from the release of oil. 
CWA creates liability for certain costs resulting 
from an oil spill, including damages to natural 
resources. The natural resource damage provisions 
of CWA lay dormant until the passage of the 
Comprehensive Environmental Response, Com- 
pensation and Liability Act (CERCLA), common- 
ly known as superfund. The recent appellate court 
decision in Ohio v. Department of Interior (DOI) 
further complicates a clear definition of liability, 
but brings the focus back to the statutory language 
of CWA. Several principles are apparent from that 
decision itself and earlier cases: restoration must 
take into account the elements of natural recovery 
and the restoration must be technically feasible and 
cost-effective. The government is limited in its 
recovery to resources that are owned by the public 
at large, and by the long-standing common law 
prohibiting double counting. Moreover, the statu- 
ary goal is of a compensatory rather than a puni- 
tive nature. These are the guidelines, together with 
the holdings in Ohio v. DOI, that will shape future 
considerations of this issue by DOI and the courts. 
(MacKeen-PTT) 

W91-01627 


COMPARATIVE ANALYSIS OF STATE ENVI- 
RONMENTAL POLICY. 

Colorado State Univ., Fort Collins. Dept. of Politi- 
cal Science. 

For primary bibliographic entry see Field 6G. 
W91-01630 


CITIZEN ENFORCEMENT OF CLEAN WATER 
ACT VIOLATIONS; THE SUPREME COURT 
STEERS A NEW COURSE OVER MUDDIED 
WATERS; GWALTNEY OF SMITHFIELD, LTD. 
V. CHESAPEAKE BAY FOUNDATION, INC. 
For primary bibliographic entry see Field 6E. 
W91-01634 


INTEGRATION OF LONG-TERM FISH KILL 
DATA WITH AMBIENT WATER QUALITY 
MONITORING DATA AND APPLICATION TO 
WATER QUALITY MANAGEMENT. 

Post, Buckley, Schuh and Jernigan, Inc., Colum- 
bia, SC. 

For primary bibliographic entry see Field 5C. 
W91-01635 


PROPOSED EPA SLUDGE DISPOSAL REGU- 
LATIONS: PROJECT PURGATORY. 

BCM Engineers, Inc., Plymouth Meeting, PA. 

For primary bibliographic entry see Field SE. 
W91-01676 


REGIONAL OVERVIEW OF WATER QUALITY 
MONITORING. 
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For primary bibliographic entry see Field 6B. 
W91-01680 


NITRATES IN GROUND WATER. 
For primary bibliographic entry see Field 5B. 
W91-01681 


EFFECT OF ENVIRONMENTAL STORAGE 

CONDITIONS ON THE ORGANIC CONTENT 

OF SIMULATED COAL LEACHATES,. 

—s Univ., Solomons. Chesapeake Biological 
a 


N. J. Fendinger, J. C. Radway, and J. H. Tuttle. 
Archives of Environmental Contamination and 
Toxicology AECTCV, Vol. 19, No. 2, p 249-256, 
March/April 1990. 3 fig, 4 tab, 16 ref. Maryland 
Department of Natural Resources Grant P97-84- 
04. 


Descriptors: *Biodegradation, *Coal mines, *Coal 
storage, *Leachates, *Mine drainage, *Path of pol- 
lutants, *Water pollution control, *Water pollution 
sources, Bacteria, Hydrocarbons, Lime, Organic 
carbon, Oxygen, Temperature. 


Simulated coal leaching experiments were con- 
ducted at 25 C and 7 C, after lime treatment, and 
under reduced oxygen tension. Leachate from coal 
stored at lower temperatures, reduced oxygen, and 
higher pH values with lime, had lower conductiv- 
ities, and lower concentrations of dissolved organic 
carbon (DOC) and total organic carbon (TOC) 
than leachates from coal stored at higher tempera- 
tures and/or oxygen rich conditions. The leaching 
of DOC was found to be related to acid production 
by chemoautotrophic bacteria. Lower concentra- 
tions of DOC in leachates from coal treated with 
lime can be attributed to neutralization, subsequent 
decreased production of acidity by autotrophic 
bacteria, and the utilization of DOC by heterotro- 
phic bacteria. Concentrations of aliphatic and aro- 
matic hydrocarbons associated with the liquid frac- 
tion of leachates were not influenced by tempera- 
ture or reduced oxygen concentration. Changes in 
the aliphatic hydrocarbon content of the coal lea- 
chates are related to metabolism by heterotrophic 
bacteria and/or to decreased acidity. (Author's 
abstract) 

W91-01689 


GEOTEXTILES AS SEALING LINERS FOR 
EARTHEN MANURE RESERVOIRS: PART 1, 
GEOTEXTILE POROSITY. 

Macdonald Coll., Ste. Anne de Bellevue (Quebec). 
Dept. of Agricultural Engineering. 

S. F. Barrington, S. O. Prasher, and R. J. 
Raimondo. 

Journal of Agricultural Engineering Research 
JAERA2, Vol. 46, No. 2, p 93-103, June 1990. 5 
fig, 8 tab, 9 ref. 


Descriptors: *Geotextiles, *Liners, *Manure, *Ma- 
terials testing, *Porosity, *Waste storage, *Water 
pollution control, Infiltration, Performance evalua- 
tion, Permeability, Pressure head. 


The development of an inexpensive but durable 
sealing liner is required for earthen manure storage 
facilities built of coarse sand or gravel. Fine porosi- 
ty geotextiles can be used for this purpose, because 
manures seal media of small pore size. Non-woven 
geotextiles of 20, 30 and 40 micrometers in equiva- 
lent porosity were subjected to pressure heads of 
0.9, 1.8, and 2.7 m of swine slurry for 1800 h. 
Infiltration rates decreased from 0.05 mm/sec to 
<0.1 and 0.02 microm/s within 150 and 1000 h, 
respectively. Although some of the experimental 
combinations gave significantly higher infiltration 
rates, all geotextiles demonstrated minimum seep- 
age rates ranging from 1.3 m/s to 1.8 Nm/s after 
100 to 1400 h. In all cases, seepages were highly 
contaminated. Highest chemical oxygen demand 
levels were observed for the 2.7 m heads as well as 
the 20 micrometer fabric. This 20 micrometer 
fabric produced significantly higher infiltration 
rates, probably because of its lower permeability 
which encourages a less compact manure seal at its 
surface. (See also W91-01701) (Author’s abstract) 
W91-01700 
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GEOTEXTILES AS SEALING LINERS FOR 
EARTHEN MANURE RESERVOIRS: PART 2, 
SEALING MECHANISMS, 

Macdonald Coll., Ste. Anne de Bellevue (Quebec). 
Dept. of Agricultural Engineering. 

S. F. Barrington, S. O. Prasher, and R. J. 
Raimondo. 

Journal of Agricultural Engineering Research 
JAERA2, Vol. 46, No. 2, p 105-112, June 1990. 2 
fig, 6 tab, 13 ref. 


Descriptors: *Geotextiles, *Liners, *Manure, *Ma- 
terials testing, *Waste storage, *Water pollution 
control, Canada, Infiltration, Permeability, Porosi- 
ty, Solids, Temperature. 


Field sealing of geotextile liners for earthen 
manure reservoirs was verified in the laboratory. A 
fabric of 20 micrometers in equivalent porosity was 
subjected to swine slurries of various total solid 
(TS) levels as well as sterilized and natural 5% TS 
swine slurries. The infiltration tests indicated that 
satisfactory clogging of the fine porosity geotextile 
requires swine slurries of minimum TS content of 
4%. Furthermore, higher TS levels guarantee a 
longer lasting manure seal at the fabric surface. 
Sterilized manure was used to produce the cool 
field conditions found in Canada, where manure 
remains at temperatures of 5-10 C throughout most 
of the year. Under such conditions biological seal- 
ing mechanisms are almost nonexistent. The 
manure mat retained its impermeability under con- 
ditions of sterilization while the natural manure 
mat demonstrated an increase in infiltration after 
1000 h. This gain in manure mat permeability can 
be attributed to the microbial degradation of 
manure solids. (See also W91-01700) (Author's ab- 
stract) 

W91-01701 


RESPONSES OF PLANKTON AND NUTRI- 
ENTS TO METHYLENE BLUE-PHOTOSENSI- 
TIZED LAKE RESTORATION. 

Nevada Univ., Reno. Dept. of Civil Engineering. 
R. J. Watts, and R. H. French. 

Chemosphere CMSHAF, Vol. 20, No. 6, p 663- 
671, 1990. 9 fig, 13 ref. U.S. EPA Assistance 
Agreement R811124-01. 


Descriptors: *Lake restoration, *Methylene blue, 
*Nutrients, *Photolysis, *Plankton, *Water pollu- 
tion treatment, Algae, Algal blooms, Bacteria, 
Chlorophyta, Cyanophyta, Diatoms, Eutrophic 
lakes, Lakes, Nitrogen, Phosphorus, Trophic level, 
Viruses. 


The use of sensitized photolysis has been proposed 
as an improved lake restoration method. Methyl- 
ene blue is a sensitizer; in the presence of 500 to 
700 nm light it is excited to a triplet state. A 
primary target of the triplet energy is molecular 
oxygen, which is excited to singlet oxygen. Singlet 
oxygen is toxic to bacteria, viruses, and algae, and 
serves as the basis for treating algal blooms. Sec- 
tions of eutrophic Lahontan Reservoir, Nevada 
were isolated using in situ microcosms and treated 
with 1.0 mg/L methylene blue to assess its effec- 
tiveness for lake restoration. Green algae (Chloro- 
phyta) and diatom (Bacillariophyceae) levels de- 
creased significantly with one day of treatment; 
however, blue-green algae (Cyanophyta) levels did 
not decline. Nitrogen and phosphorus concentra- 
tions did not increase after photochemical treat- 
ment over the 10-day study period. It is concluded 
that the use of methylene blue for lake restoration 
may therefore be ineffective in treating blue-green 
algae, the group which often causes the most prob- 
lems in eutrophic systems. (Agostine-PTT) 
W91-01736 


SOIL CLEAN UP BY IN-SITU AERATION: V. 
VAPOR STRIPPING FROM FRACTURED 
BEDROCK. 

Vanderbilt Univ., Nashville, TN. Dept. of Chemis- 
try. 

D. J. Wilson. 

Separation Science and Technology SSTEDS, 
Vol. 25, No. 3, p 243-262, 1990. 11 fig, 4 tab, 23 ref. 
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Descriptors: *Aeration, *Bedrock, *Cleanup oper- 
ations, *Mathematical models, *Soil contamina- 
tion, *Vapor stripping, *Water pollution treatment, 
Diffusion, Model studies, Transport, Ventilation. 


A mathematical model for soil vapor stripping is 
presented which permits one to model vapor strip- 
ping from porous fractured bedrock, where one 
cannot make the assumption of local equilibrium 
between the stationary condensed phase and the 
moving vapor phase with respect to contaminant 
transport. Models for lab column operation and 
field operation of a vapor stripping well are pre- 
sented. A lumped parameter approach is used to 
handle the kinetics of diffusion of the volatile 
contaminant from the interiors of the bedrock out 
to the moving soil gas. A method for estimating 
the time constant for this diffusion transport is 
presented and the effects of the time constant on 
the performance of vapor stripping operations are 
assessed. Increasing the diffusion time constant re- 
sults in reduced removal rates. The effects of im- 
permeable circular caps on vapor stripping wells 
with and without passive vent wells are examined. 
A moderate improvement in contaminant removal 
rate with increasing cap radius is seen in systems 
without passive vent wells. In the absence of a cap 
the presence of passive wells decreases the con- 
taminant removal rate. In the presence of a cap the 
presence of passive wells increases the removal 
rate by 20%. These results suggest that the use of 
passive wells when one is vapor stripping under- 
neath impermeable surfaces may be moderately 
advantageous. (See also W90-11832) (Agostine- 
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WELL LOCATION IN CAPTURE ZONE 
DESIGN USING SIMULATION AND OPTIMI- 
ZATION TECHNIQUES. 
Connecticut Univ., Storrs. 
search Inst. 

D. P. Ahlfeld, and C. S. Sawyer. 

Ground Water GRWAAP, Vol. 28, No. 4, p 507- 
512, July/August 1990. 6 fig, 1 tab, 12 ref. 


Environmental Re- 


Descriptors: *Flow models, *Groundwater pollu- 
tion, *Model studies, *Site remediation, *Water 
pollution treatment, Aquifers, Cleanup, Costs, 
Economic aspects, Linear programming, Pump 
wells. 


The utility of a groundwater simulation model in 
combination with numerical optimization to pro- 
vide guidance for proper siting of extraction wells 
for aquifer remediation was examined. By mathe- 
matically defining design criteria, the analyst can 
directly determine the pump locations and pump- 
ing rates which minimize the operational cost of 
the remediation system. By varying the parameters 
of the optimization model and comparing the re- 
sulting solutions, inferences can be drawn about 
aspects of remediation. For an example problem, 
providing greater choice of the location of the 
wells produced a 37% reduction in pumping cost. 
Careful selection of well position in an aquifer 
cleanup can make a major difference in the total 
pumping cost when considering containment of the 
contaminant and subsequent cleanup. (Author's ab- 
stract) 

W91-01778 


NATURAL BIOREMEDIATION OF ORGANIC 
CONTAMINANTS IN GROUND WATER: 
CLIFFS-DOW SUPERFUND SITE. 

Dow Chemical Co., Midland, MI. Environmental 
Sciences Research Lab. 

For primary bibliographic entry see Field 5B. 
W91-01782 


GROUND-SURFACE DELINEATION OF 
FRACTURES OVER MINED-OUT OPENINGS 
USING CARBON DIOXIDE EMISSIONS. 

Idaho Univ., Moscow. Coll. of Mines and Earth 
Resources. 

F. E. Kirschner, R. E. Williams, and D. R. 
Ralston. 

Ground Water GRWAAP, Vol. 28, No. 4, p 576- 
583, July/August 1990. 7 fig, 1 tab, 35 ref. Bureau 
of Mines Cooperative Agreement No. CO278001. 


Descriptors: *Acid mine drainage, *Carbon diox- 
ide, *Geologic fractures, *Groundwater flow, 
*Groundwater recharge, *Grouting, *Water pollu- 
tion control, *Water pollution sources, Path of 
pollutants, Soil gases. 


Subsurface conduits or zones of hydrogeologic 
discontinuities that connect mined-out areas in the 
subsurface through the unsaturated zone to the 
ground surface of the study area of the Bunker Hill 
Mine located in Kellogg, Idaho, are amenable to 
detection by the probe extracted static grab 
sample/onsite analysis method when the appropri- 
ate conditions exist. The method is: cost effective; 
time-efficient; noninvasive; relatively precise; and 
relatively easy to use. Four discrete CO(2) anoma- 
lies are interpreted to identify four structurally 
created pathways for groundwater recharge. The 
high CO(2) concentration zone that is associated 
with the mappable fault appears to be discrete even 
though the hanging wall of this fault is a fracture 
zone, not an absolute plane. The area must be 
capped or otherwise treated and selective grouting 
is not justifiable for infiltration control. (Miller- 
PTT) 

W91-01787 


FIELD EVALUATION OF IN-SITU BIODE- 
GRADATION OF CHLORINATED ETHENES: 
PART I, METHODOLOGY AND FIELD SITE 
CHARACTERIZATION. 

Stanford Univ., CA. Dept. of Civil Engineering. 
P. V. Roberts, G. D. Hopkins, D. M. Mackay, and 
L. Semprini. 

Ground Water GRWAAP, Vol. 28, No. 4, p 591- 
604, July/August 1990. 12 fig, 6 tab, 29 ref. EPA 
Cooperative Agreement No. CR-812220. 


Descriptors: *Biodegradation, *Chlorinated hydro- 
carbons, *Field tests, “Groundwater pollution, *In 
situ treatment, *Site remediation, *Tracers, *Water 
pollution treatment, Aquifers, Automation, Califor- 
nia, Chlorinated ethenes, Data acquisition, Military 
reservations, Mountainview, On-site data collec- 
tions, Organic solvents, Water pollution abate- 
ment. 


The conditions at the Moffet Naval Air Station, 
Mountainview, California site proved to be favor- 
able for a quantitative evaluation of in-situ aquifer 
restoration by enhanced biodegration. Bromide 
tracer tests revealed travel times of 8 to 27 hours 
from the injection well to the various monitoring 
wells and 20 to 42 hours from the injection well to 
the extraction well. Complete breakthrough of the 
tracer at the monitoring wells was facilitated by 
choosing a line of wells aligned with the regional 
flow and selecting injection and extraction flow 
rates of approximately 1.5 and 10 liters/min. Trans- 
port studies were conducted with selected haloge- 
nated organic compounds. The retardation factors 
ranged from 2 to 12. The breakthrough responses 
for the more strongly absorbing compounds, e.g. 
trichloroethylene, exhibited pronounced tailing, 
such that a minimum period of several weeks was 
required to achieve complete saturation of the 
aquifer. The microcomputer-driven sampling, anal- 
ysis and data management system provided auto- 
mated data acquisition at sample intervals of 40 
minutes with coefficients of variation smaller than 
20% and allowed for real-time surveillance of the 
dynamic responses. (Author's abstract) 

W91-01789 


DECREASING CHLORIDE TRENDS OB- 
SERVED AT LAKE ERIE MUNICIPAL WATER 
INTAKES. 

Lake County Dept. of Health, Waukegan, IL. 

R. S. Whyte, J. H. Hartig, and G. J. Hopkins. 
Journal of Great Lakes Research JGLRDE, Vol. 
16, No. 2, p 233-240, 1990. 2 fig, 3 tab, 22 ref. 


Descriptors: *Chlorides, *Lake Erie, *Pollution 
load, *Statistical analysis, *Water pollution con- 
trol, Time series analysis. 


Using available chloride data collected from seven 
municipal intakes drawing water from Lake Erie, 
linear trend analyses were performed to elucidate 
trends between the late 1960's and the early 1980's. 
Both seasonality and autocorrelation of the data 


were considered. Seasonality did not appear to 
significantly affect the trend. By removing the 
effects of autocorrelation more efficient estimates 
of the regression parameters were obtained and the 
achieved level of significance was considered 
valid. A decreasing chloride trend was found for 
all municipal intakes examined in the study. The 
rate of chloride decrease ranged from 0.47 to 0.88 
mg/L/yr (mean:0.7 mg/L/yr). This decreasing 
chloride trend in Lake Erie is believed to be the 
result of reduced loadings resulting from point 
source controls and the cessation of certain indus- 
trial operations which historically discharged high 
chloride loadings. (Author's abstract) 

W91-01793 


EXPERIMENTAL USE OF DIALYSIS CHAM- 
BER ARRAYS TO STUDY P-FLUXES IN THE 
BAY OF QUINTE, 1987. 

National Water Research Inst., Burlington (Ontar- 
io). 

For primary bibliographic entry see Field 2H. 
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VOLATILIZATION OF SELENIUM FROM AG- 
RICULTURAL EVAPORATION POND SEDI- 
MENTS. 

California Univ., Riverside. Dept. of Soil and En- 
vironmental Sciences. 

U. Karlson, and W. T. Frankenberger. 

Science of the Total Environment STENDL, Vol. 
92, p 41-54, March 1990. 3 fig, 4 tab, 27 ref. 


Descriptors: *Biodegradation, *Decontamination, 
*Farm wastes, *Fate of pollutants, *Microbial deg- 
radation, *Sediment contamination, *Selenium, 
*Volatility, Agricultural chemicals, Agricultural 
runoff, Agricultural watersheds, Chitin, Evapora- 
tion ponds, Farm ponds, Manure, Microorganisms, 
Organic carbon, Organic nitrogen, Sediment analy- 
sis. 


Microbial volatilization of Se was evaluated as a 
means of detoxifying Se-contaminated sediments. 
Sediment samples containing 60.7 mg Se/kg (Kes- 
terson Reservoir) and 9.0 mg Se/kg (Peck ponds) 
were incubated for 273 days in closed systems 
located in the greenhouse. Various organic and 
inorganic amendments were tested for their capac- 
ity to enhance the microbial process, including 
Citrus (orange) peel, Vitis (grape) pomace, feedlot 
manure, barley straw, chitin, pectin, ZnSO4, 
(NH4)2S0O4, and an inoculum of Acremonium fal- 
ciforme (an active Se methylating fungus). With 
the Kesterson sediment, the highest Se removal 
resulted from the combined application of citrus 
peel and ZnSO4, followed by the citrus peel alone, 
and citrus peel combined with ZnSO4, (NH4)2SO4 
and A. falciforme. Manure, pectin, chitin, and 
straw plus N had less pronounced effects. Without 
the amendments, cumulative Se volatilization was 
6.1% of the initial inventory. Grape pomace inhib- 
ited the process. With the Peck sediment, the high- 
est amount of Se removed was observed with 
chitin, manure, and citrus peel alone. Without 
amendments, 14% of the native Se was volatilized 
in 273 days. Pectin, straw plus N, and grape 
pomace were among the less effective amendments 
for the Peck sediments. The differences in the 
effectiveness of each treatment between the two 
seleniferous soils may be a result of the residual N 
content of the sediments. With the Kesterson sedi- 
ment, which was high in organic C and N, added 
N inhibited volatilization of Se, while with Peck 
sediments (low in organic C and N), N-rich materi- 
als tended to accelerate Se volatilization. Inocula- 
tion with A. falciforme did not enhance Se evolu- 
tion from either sediment, indicating that there was 
a sufficient population of microflora capable of 
producing gaseous Se. (Author's abstract) 
W91-01814 


EVALUATION OF DETENTION BASIN PER- 
FORMANCE IN THE PIEDMONT REGION OF 
NORTH CAROLINA. 

North Carolina Univ. at Charlotte. Dept. of Civil 
Engineering. 

J. S. Wu. 

Available from National Technical Information 





Service, Springfield, VA 22161 as PB90-186768/ 
AS. Price codes: A04 in paper copy; AO! in micro- 
fiche. North Carolina Water Resources Research 
Institute, Raleigh, Completion Report No. 248, 
(UNC-WRRI-89-248), July 1989. 45p, 18 fig, 15 
tab, 18 ref. State Project 70077. 


Descriptors: *Detention ponds, *North Carolina, 
*Pollutant identification, *Storm water, *Urban 
runoff, *Water quality control, Ammonia nitrogen, 
Copper, Iron, Lead, Metals, Phosphorus com- 
pounds, Piedmont region, Sampling, Storm runoff, 
Suspended solids, Zinc. 


Results are summarized of a stormwater sampling 
program conducted on three existing urban wet 
detention ponds in the Piedmont region of North 
Carolina in the city of Charlotte. These ponds 
were not originally designed for water quality 
control. A total of eleven storm events was moni- 
tored. Runoff samples were analyzed for total sus- 
pended solids, total and ortho phosphorus, total 
Kjeldahl and ammonia nitrogen, and metals of 
iron, zinc, copper, and lead. The removal efficien- 
cy of pollutants for each detention pond was com- 
puted as the percent difference of the total pollut- 
ant mass entering and leaving the detention pond. 
An U.S.EPA model was employed to derive a 
relationship for estimating the size of detention 
ponds to achieve targeted levels of water quality 
improvement. It is estimated that about 1.0% to 
2.0% of watershed area would be needed for siting 
of wet detention ponds to accomplish a sediment 
removal efficiency of 70% or better. The quality of 
storm runoff from the Piedmont North Carolina 
urban areas was found to be generally better than 
that reported by the National Urban Runoff Pro- 
gram. The research findings are consistent with the 
North Carolina State Government guidelines for 
sizing wet detention ponds for water quality con- 
siderations. Results of this study are based on Pied- 
mont watershed characteristics and should not be 
applied to other regions without consideration of 
site specific information. (USGS) 

W91-01824 


EVALUATION OF THE INSTALLATION OF A 
SEWAGE COLLECTION SYSTEM ON WATER 
QUALITY IN A PRAIRIE LAKE. 

Dakota State Univ., Madison, SD. Coll. of Natural 
Sciences. 

For primary bibliographic entry see Field 5D. 
W91-01862 


SAMPLING STRATEGIES FOR PARAMETER 
ESTIMATION IN GROUNDWATER QUALITY 
MANAGEMENT: THEORY AND FIELD VALI- 
DATION. 

California Univ., Los Angeles. Dept. of Civil Engi- 
neering. 

For primary bibliographic entry see Field 5A. 
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ACID PRECIPITATION MONITORING AND 
RESEARCH. REVIEW OF CURRENT NORWE- 
GIAN ACTIVITIES, 

Oslo Univ. (Norway). Dept. of Chemistry. 

G. Taugbol. 

Science of the Total Environment STENDL, Vol. 
96, No. 1/2, p 23-43, July 1990. 5 fig, 20 ref. 


Descriptors: *Acid rain, *Acid rain effects, *Air 
pollution, *Monitoring, *Norway, *Reviews, 
*Water pollution prevention, *Water pollution 
sources, Acid soils, Aluminum, Aquatic animals, 
Chemical analysis, Ecosystems, Fish populations, 
Forests, Groundwater pollution, Metals, Nitrogen 
compounds, Precipitation, Rainfall, Soil contami- 
nation. 


Acid precipitation is a major threat to Norwegian 
ecosystems. Politically and administratively, the 
issue has been given top priority among environ- 
mental issues for nearly 20 years. Hence, fairly 
large resources are spent on monitoring, research 
activities, reduction measures and local ameliorat- 
ing countermeasures. During the seventies, a joint 
interdisciplinary research and monitoring project 
was carried out to establish basic knowledge of the 
cause and effect relationships and extent of prob- 
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lems caused by acid rain. From 1980 onwards the 
activities were continued within a separate moni- 
toring program which was divided into four major 
categories: air processes, water, aquatic fauna, and 
forest and vegetation. The main purpose of the 
program was to reveal the temporal trends and to 
assess the geographical distribution of effects. Pres- 
ently, high priority acid rain projects in Norway 
include: photo-oxidants and nitrogen compounds, 
transformation processes and effects, mechanisms 
for acidification recovery of soils and waters, ef- 
fects on forest and vegetation, effects of aluminum, 
and restoration of fish stocks. Norwegian scientists 
cooperate extensively with groups in other coun- 
tries and participate in international monitoring 
networks and research programs. (Author's ab- 
stract) 

W91-01888 


ENVIRONMENTAL TESTING-ISSUES AND 
DIRECTIONS. 

D. Friedman, and J. Poppiti. 

Journal of Chromatographic Science JCHSBZ, 
Vol. 28, No. 9, p 450-452, September 1990. 2 tab. 


Descriptors: *Environmental protection, *Moni- 
toring, *Regulations, *Sampling, *Testing proce- 
dures, Data acquisition, Data interpretation, Labo- 
ratory methods, Standards. 


The industry of environmental testing is expanding 
faster than the revisions to the EPA methods 
manuals are being developed. Changes are occur- 
ring in both directions of the testing itself and in 
the goals of public policy. Environmental decision 
making rests on the ability to monitor the environ- 
ment, establish goals, and monitor for compliance 
with these goals. Because of the complexity of the 
analytical problems encountered in the hazardous 
waste program, it has become apparent to the EPA 
that the system needs to have greater flexibility. 
Often the analyst encounters matrix or interference 
problems when trying to measure an analyte of 
interest. Analysts need to have the flexibility to 
select the method that is most appropriate to the 
sample and problem. The lab also needs the free- 
dom to modify methods when standard protocols 
do not yield data that meets the Data Quality 
Objective (DQO). (Lantz-PTT) 

W91-01913 


UTILIZATION OF HYDROCARBON SUB- 
STRATES BY HEAVY OIL-DEGRADING BAC- 
TERIA ISOLATED FROM THE SEA WATER 
OF OIL-POLLUTED BISAN SETO. 

Shimonoseki Univ. of Fisheries (Japan). Lab. of 
Microbiology. 

B. Kimura, M. Murakami, and H. Fujisawa. 
Nippon Suisan Gakkaishi (Bulletin of the Japanese 
Society of Scientific Fisheries) NSUGAF, Vol. 56, 
No. 5, p 771-776, May 1990. 3 fig, 5 tab, 15 ref. 


Descriptors: *Biodegradation, *Fate of pollutants, 
*Hydrocarbons, *Marine bacteria, *Oil pollution, 
*Water pollution treatment, Bisan Seto, Carbon, 
Japan, Oil spills, Seawater. 


Eighty-one strains of oil-degrading bacteria were 
isolated from the seawater of Bisan Seto, a polluted 
Japanese coastal area which had been the site of an 
oil spill. These bacteria were tested for their ability 
to grow on four major groups of hydrocarbons-- 
normal alkanes, branched alkanes, cycloalkanes 
and aromatic hydrocarbons--all known to be 
present in heavy oils. The hydrocarbon substrates 
tested were n-hexadecane (as a _ representative 
normal alkane), pristane (2, 6, 10, 14-tetramethyl- 
pentadecane, as a representative branched alkane), 
cyclododecane (as a representative cycloalkane), 
and low molecular weight polyaromatic hydrocar- 
bon mixtures (fluorene plus anthracene plus 
pyrene). All the bacteria were able to utilize n- 
hexadecane and pristane, but not cyclododecane 
and the aromatic hydrocarbons, as a sole carbon 
source for growth. Using two representative 
strains of the bacteria, further degradation charac- 
teristics were also studied on normal alkanes of 
different chain length, pristane, and the aromatics. 
Results suggest that the degradation potential of 
normal alkanes and branched alkanes is quite high 
in Bisan Seto, and also that cyclo-alkanes and 
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polyaromatic hydrocarbons are much more resist- 
ant to microbial attack in this area. (Author’s ab- 
stract) 

W91-01945 


GROUNDWATER TREATMENT WITH ZERO 
AIR EMISSIONS. 

Peroxidation Systems, Inc., Gardena, CA. 

D. A. Cheuvront, C. L. Giggy, C. G. Loven, and 
G. H. Swett. 

Environmental Progress ENVPDI, Vol. 9, No. 3, 
p 143-148, August 1990. 3 fig, 13 tab, 11 ref. 


Descriptors: *Air pollution, *Cleanup operations, 
*Groundwater pollution, *Path of pollutants, 
*Volatile organic compounds, *Water pollution 
treatment, Activated carbon, Organic pollutants, 
Ultraviolet radiation. 


Air emissions from the treatment of volatile organ- 
ic compound (VOC)-contaminated groundwater 
are a growing problem in the United States. When 
air stripping is used to remove VOCs from con- 
taminated groundwater, contaminants are released 
into the air causing air pollution problems. Several 
treatment processes with zero air emissions are 
available for the decontamination of groundwater. 
In the liquid phase carbon process, organic con- 
taminated water is percolated through beds of 
granular activated carbon. The carbon is later re- 
generated in a fired furnace or is disposed of in a 
hazardous waste landfill. In air stripping/vapor 
phase carbon, the organic pollutants are scavenged 
in the vapor phase usually onto activated carbon 
which is regenerated either on-site by steam strip- 
ping or off-site by furnace. In ultraviolet (UV) 
chemical oxidation, hydrogen peroxide is used in 
conjunction with UV light to catalyze the chemi- 
cal oxidation of organic contaminants in water. 
This system requires little operator attention and 
does not produce air emissions. Five case studies 
relate how the air pollution regulation factors af- 
fected the decision for groundwater remediation 
programs. A southern California aerospace manu- 
facturer chose UV/peroxidation for emissions con- 
trol in its air stripping operations because of the 
economic attractiveness of this process and the 
waiver of permit requirements for UV/peroxida- 
tion units. For similar reasons, a northern Califor- 
nia fleet refueling facility chose UV peroxidation 
to cleanup a subsurface spill of leaded gasoline. A 
northern California industrial facility chose a UV/ 
peroxidation system to handle air stripping dis- 
charge from the cleanup of a trichloroethylene 
plume that was migrating towards a residential 
area. A New York industry chose UV/peroxida- 
tion to help cleanup efforts for a groundwater 
contaminated with trichloroethylene, vinyl chlo- 
ride and numerous other industrial solvents. A 
California industrial facility selected UV peroxida- 
tion to comply with regulations to reduce toxicity, 
mobility and volume of hazardous chemicals at 
Superfund sites. (Geiger-PTT) 

W91-01946 


MINIMIZATION OF CHROMIUM-CONTAMI- 
NATED WASTEWATER AT A PLATING FA- 
CILITY IN THE EASTERN UNITED STATES. 
Oak Ridge National Lab., TN. Chemical Technol- 
ogy Div. 

For primary bibliographic entry see Field 5D. 
W91-01947 


BIODEGRADATION OF CHLORINATED HY- 
DROCARBONS IN AN IMMOBILIZED BED 
REACTOR. 

Louisiana State Univ., Baton Rouge. Inst. for En- 
vironmental Studies. 

For primary bibliographic entry see Field 5D. 
W91-01948 


PERFORMANCE OF SELECTED IN SITU 
SOIL DECONTAMINATION TECHNOLOGIES: 
AN AIR FORCE PERSPECTIVE. 

Air Force Engineering and Services Center, Tyn- 
dall AFB, FL. 

D. C. Downey, and M. G. Elliott. 

Environmental Progress ENVPDI, Vol. 9, No. 3, 
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p 169-173, August 1990. 19 ref. 


Descriptors: *Biodegradation, *Cleanup  oper- 
ations, *Decontamination, *Groundwater pollu- 
tion, *In situ treatment, *Site remediation, *Soil 
contamination, Aeration zone, Monitoring wells, 
Performance evaluation, Radio waves. Vadose 
zone. 


Soil structure, fuel composition, and the depth at 
which the release of fuels occurs can affect accessi- 
bility of treatment chemicals on hydrocarbon con- 
taminants. When hydrocarbons are released in 
water-saturated or near-saturated conditions, they 
form large blobs which are trapped in larger pore 
spaces with little displacement of water from mi- 
cropores. Fuels released in drier soils above the 
water table tend to migrate into micropores and 
form thin films over soil particles. These residuals 
may have more limited contact with treatment 
fluids. Enhanced in situ biodegradation attempts to 
create favorable aerobic conditions in an environ- 
ment of heterogeneous soils and delicate geochemi- 
cal balances. Air Force pilot studies using en- 
hanced in situ biodegradation were conducted at 
jet fuel spill sites at Kelly and Elgin Air Force 
Bases. A nutrient and hydrogen peroxide delivery 
system was designed to test the relative effective- 
ness of three delivery methods in stimulating bio- 
degradation in the vadose zone and in the ground- 
water. Two shallow injection wells, infiltration 
galleries, and a spray irrigation system were in- 
Stalled for a side-by-side comparison. After 18 
months of peroxide and nutrient additions, aromat- 
ic concentrations in groundwater monitoring wells 
had decreased from 8 ppm to 200 ppb. However, 
intense sampling of soils above and beneath the 
water table did not show a significant removal of 
soil-bound fuel residuals suggesting that enhanced 
biodegradation cannot be applied at sites with poor 
permeability. Results of in situ soil venting tests at 
Hill Air Force Base showed that venting is very 
effective in removing large amounts of jet fuel 
from the soil in a relatively short period of time. 
Laboratory and field tests using radio-frequency 
(RF) heating of soil contaminated with jet fuel 
showed high rates of removal of volatile aliphatic 
and aromatic compounds from the soil. Use of a 
state-of-the-art RF generator for full-scale applica- 
tions could reduce the power input to less than 500 
kilowatt-hr/cu yard. Two enhancements to the soil 
venting process that will be tested in the future are 
the combination of soil venting and RF heating 
and the optimization of biodegradation of fuels that 
occurs during the venting process. (Geiger-PTT) 
W91-01949 


DESIGN CONSIDERATIONS FOR SOIL 
CLEANUP BY SOIL VAPOR EXTRACTION. 
ENSR, Acton, MA. 

R. Ball, and S. Wolf. 

Environmental Progress ENVPDI, Vol. 9, No. 3, 
p 187-189, August 1990. 4 fig, 4 tab, 3 ref. 


Descriptors: *Cleanup operations, *Decontamina- 
tion, *In situ treatment, *Organic pollutants, *Site 
remediation, *Soil contamination, *Volatile organ- 
ic compounds, *Water pollution prevention, Aer- 
ation zone, Bioremediation, Design criteria, 
Groundwater pollution, Oil pollution, Oil spills, 
Volatility. 


A state-of-the-art approach for design and imple- 
mentation of a soil vapor extraction system to 
remediate soil at a federal site in the Midwest 
contaminated with tetrachloroethylene is present- 
ed. Soil vapor extraction is performed by applying 
a vacuum to the soils to induce volatilization of 
soil contaminants. The extracted air is usually 
treated for volatile organic compounds (VOC) re- 
moval prior to discharge to ambient air. Typical 
data requirements needed for site characterization 
and soil vapor extraction system design depend on 
the size and complexity of the contaminated site. 
The contaminants must have sufficient volatility, 
and the soil must have sufficient air permeability 
for soil vapor extraction to be feasible. In a soil 
containing both volatile and nonvolatile contami- 
nants, if the nonvolatile fraction is biodegradable 
and the soil has sufficient air permeability, biore- 
mediation of the nonvolatile fraction may be feasi- 
ble by inducing subsurface air flow with soil vapor 


extraction and by adding nutrients. An integrated 
systems approach must be taken to remediate a site 
with contaminated soil and groundwater. The 
groundwater table is lowered during groundwater 
pumping and treatment thereby increasing the 
depth of the unsaturated zone and improving vola- 
tilization and capture efficiency of VOCs by soil 
vapor extraction. At the Midwest site a conceptual 
model of the subsurface contamination of the soil 
by tetrachloroethylene (PCE) was developed to 
design the air extraction and injection well for 
vapor extraction. In addition, computer analyses of 
the subsurface airflow induced by the soil vapor 
extraction process were performed to select opti- 
mal locations for the wells. To estimate the remedi- 
ation time required to achieve the desired cleanup 
criteria of 1 ppm in the soil, a laboratory column 
study was performed. The modeled tetrachloroeth- 
ylene emission rate curve from the laboratory 
column study was scaled-up to predict the emission 
rate for a full scale soil vapor extraction system. 
Actual PCE concentrations in the six monitoring 
wells agreed well with predicted PCE concentra- 
tions from the laboratory model. (Geiger-PTT) 
W91-01952 


IN SITU BIODEGRADATION OF TCE CON- 
TAMINATED GROUNDWATER. 

ECOVA Corp., Redmond, WA. 

M. J. Nelson, J. V. Kinsella, and T. Montoya. 
Environmental Progress ENVPDI, Vol. 9, No. 3, 
p 190-196, August 1990. 9 fig, 1 tab, 5 ref. 


Descriptors: *Biodegradation, *Bioremediation, 
*Chlorinated hydrocarbons, *Groundwater pollu- 
tion, *In situ treatment, *Organic solvents, *Water 
pollution treatment, Activated carbon, Air strip- 
ping, Aquifers, Biological treatment, Fate of pol- 
lutants, Microbial degradation, Pseudomonas, Sol- 
vents, Trichloroethylene. 


Trichloroethylene (TCE)-contaminated ground- 
water is presently treated by transferring the sol- 
vent either to a solid (carbon adsorption) or to the 
atmosphere (air stripping). Biological treatment of 
the contaminated water is an alternative that 
causes complete destruction of the solvent. When 
performed within the aquifer it is termed in situ 
biotreatment. A specific strain of bacteria (G4) has 
been isolated that degrades TCE enzymatically. 
The process has been extensively tested in the 
laboratory and confirmed in a field pilot test. The 
pilot test involved the injection of a clean, oxygen- 
ated water stream directly into the TCE plume. 
Nutrients and G4 were added to the injection 
stream and TCE and TCE concentrations were 
measured up-and downgradient of the injection 
well. A decline in TCE levels was observed eight 
hr after injection and continued for the following 
ten days. TCE concentrations were reduced from a 
high of 3,000 parts per billion to a mean value of 78 
parts per billion during a 20 day period. (Author’s 
abstract) 

W91-01953 


SIMPLE AND RAPID METHOD FOR SCREEN- 
ING OF HEAVY OIL-DEGRADING BACTERIA 
FROM MARINE ENVIRONMENT. 

Shimonoseki Univ. of Fisheries (Japan). Lab. of 
Microbiology. 

B. Kimura, M. Murakami, and H. Fujisawa. 
Nippon Suisan Gakkaishi (Bulletin of the Japanese 
Society of Scientific Fisheries) NSUGAF, Vol. 56, 
No. 6, p 1009, June 1990. 1 tab, 6 ref. 


Descriptors: *Aquatic bacteria, *Biodegradation, 
*Culturing techniques, *Microbial degradation, 
*Water pollution treatment, Fate of pollutants, 
Membrane processes, Nutrients, Oil spills, Separa- 
tion techniques. 


A rapid method for screening heavy oil-degrading 
bacteria involves dipping a nitrocellulose mem- 
brane filter in a hexane solution containing 2% 
(weight/volume) desulfurized fuel, evaporating the 
hexane, and placing the filter at room temperature 
on the top of 1/5 ZoBell 2216E agar plate on 
which bacterial colonies are present. After incuba- 
tion at 25 C for 2 days, the filter is taken out from 
the agar plate and washed with hot water. Colo- 
nies with the ability of oil-degradation make hy- 
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drophilic spots on the filter which can be easily 
recognized by visual inspection or microscopic 
observation if needed. Results of a screening trial 
showed that among 23 bacterial strains which were 
isolated following a previously described proce- 
dure, 7 isolates demonstrated positive results with 
the present method. When these bacterial strains 
were tested for oil degradation determined by gra- 
vimetric analysis, all of the positive isolates de- 
graded desulfurized fuel oil, whereas none of the 
negative isolates did. Besides being rapid and 
simple, the present method allows the isolation of 
oil-degrading bacteria even in the presence of or- 
ganic nutrients other than hydrocarbons, such as 
peptone or yeast extract, which have been previ- 
ously regarded as undesirable additives for isola- 
tion of oil-degrading bacteria. (Geiger-PTT) 
W91-01961 


PREDICTION OF MINE DRAINAGE QUAL- 
ITY IN PENNSYLVANIA. 

Pennsylvania Dept. of Environmental Resources, 
Harrisburg. Div. of Mine Drainage Control and 
Reclamation. 

For primary bibliographic entry see Field 5B. 
W91-01963 


APPLICATIONS OF ADVANCED MEMBRANE 
FILTRATION TO INDUSTRIAL 


WASTEWATER TREATMENT AND GROUND- 
WATER CLEAN-UP. 

Resource Technologies Group, Inc., Morgantown, 
WV. 


For primary bibliographic entry see Field 5D. 
W91-01965 


HISTORIC DEVELOPMENT OF THE CON- 
CENTRATE REGULATIONS. 

Stone and Webster Engineering Corp., Fort Lau- 
derdale, FL. 

W. J. Conlon. 

Desalination DSLNAH, Vol. 78, No. 1, p 11-16, 
July 1990. 1 tab, 4 ref. 


Descriptors: *Desalination wastes, *Florida, *Reg- 
ulations, *Reverse osmosis, *Waste disposal, 
*Water treatment, Desalination, Environmental 
protection, Governmental interrelations, History, 
Injection wells, Land application, Membrane proc- 
esses, Waste characteristics. 


Florida has the highest percentage of membrane 
process plants in the United States. Membrane 
processes will play an important role as a treatment 
technology which will assist the water treatment 
industry to meet present and future drinking water 
regulations. Perhaps membrane technology will be 
the best available technology in terms of the great- 
est organic and inorganic contaminant removal for 
the amount of capital invested. However, safe 
methods of concentrate disposal will be necessary, 
as well as fair and pragmatic regulations concern- 
ing disposal, for the application of membrane proc- 
esses to continue. Information on the characteriza- 
tion of concentrate discharges and deep well injec- 
tion economics as they relate to all construction 
will assist the Florida Department of Environmen- 
tal Regulation (FDER) in its negotiations with 
EPA on the creation of a separate class of injection 
wells solely for process concentrate design. A 
recent rule change to 17-28, Florida Administra- 
tive Code (FAC) allows membrane process plants 
discharging into Class G-III or Class G-IV 
groundwater to discharge non-hazardous concen- 
trate through land application to aquifers contain- 
ing greater than 1500 mg/L total dissolved solids. 
This demonstrates that regulations can be changed 
for the better through the cooperation of FDER 
with consultants, utility owners, and other interest- 
ed parties. Further cooperation may result in addi- 
tional rule changes and more uniform interpreta- 
tion of the existing rules and regulations. (Author's 
abstract) 

W91-01977 


CURRENT REGULATORY CONCERNS RE- 
LATED TO THE DISPOSAL OF RO CONCEN- 
TRATES IN FLORIDA. 





Florida State Dept. of Environmental Regulation, 
Tallahassee. 

R. S. Dehan. 

Desalination DSLNAH, Vol. 78, No. 1, p 17-26, 
July 1990. 2 fig, 3 tab. 


Descriptors: *Desalination wastes, *Florida, *Reg- 
ulations, *Reverse osmosis, *Waste disposal, 
*Water quality standards, *Water treatment, De- 
salination, Drinking water, Groundwater, Im- 
paired water use, Injection wells, Local govern- 
ments, Membrane processes. 


During adoption of the latest amendments on 
groundwater regulations affecting reverse osmosis 
(RO) discharge, the Florida Department of Envi- 
ronment Regulation (FDER) sought to encourage 
the use of reverse osmosis as a good way of 
utilizing groundwater of marginal quality. Chapter 
187 of the Florida Statutes, which is the State 
Comprehensive Plan, lists 14 policies, the very first 
of which is ‘to ensure the safety and quality of 
drinking water supplies and promote the develop- 
ment of reverse osmosis and desalination technol- 
ogies for developing water supplies. The ground- 
water regulation codes, which were developed in 
1983, classify groundwater into four classes on the 
basis of water quality as measured by total dis- 
solved solids and geological confinement. These 
classes are discussed, as well as water quality 
standards for groundwater and drinking water 
standards. Last year FDER amended the second- 
ary drinking water standards as they relate to 
groundwater and exempted existing facilities from 
compliance with the secondary standards, but they 
are still applicable to new facilities. Existing 
sources and new sources of groundwater discharge 
are dealt with in different ways in the permitting 
tules. Regulations concerning desalting with dis- 
charge of RO concentrates, such as regulations 
governing deep well injection of concentrates and 
construction and operation of underground injec- 
tion wells are outlined. Arguments from FDER 
are presented for changing current regulations to 
reclassify RO concentrate injections wells as mu- 
nicipal rather than industrial, to relieve RO con- 
centrate wells of tubing and packer requirements. 
(VerNooy-PTT) 

W91-01978 


U. S. FEDERAL HIGHWAY ADMINISTRA- 
TION’S RECEIVING WATER IMPACT METH- 
ODOLOGY. 

Woodward-Clyde Consultants, Oakland, CA. 

E. W. Strecker, E. D. Driscoll, P. E. Shelley, D. 
R. Gaboury, and J. D. Sartor. 

The Science of the Total Environment STENDL, 
Vol. 93, p 489-498, April 1990. 9 fig, 1 tab, 6 ref. 


Descriptors: *Highway effects, *Model studies, 
*Project planning, *Risk assessment, *Storm 
runoff, Federal jurisdiction, Political aspects, Pol- 
lutants, Probabilistic process, Rainfall intensity, 
Statistical methods, Vollenwieder model, Water 
pollution, Water quality. 


A methodology for assessing the impacts of high- 
way runoff on receiving waters has been devel- 
oped for Federal Highway Administration 
(FHWA) for use by state transportation agencies. 
This methodology is intended to be used as a 
planning level analysis tool. In cases where there 
are serious enviornmental risks which cannot be 
easily mitgated, a more rigorous approach may be 
necessary. Included in the design procedure is a 
lake impact analysis, which uses the Vollenwieder 
model. The lake analysis does not currently use a 
probabilistic approach. The interactive Decision 
Support program that takes the procedure user 
through the Federal Highway Administration’s 
highway runoff analysis procedure is described. 
The procedure requires the input of fixed site data, 
rainfall and streamflow statistics, highway runoff 
water quality, and target concentrations. The 
methodology user is provided guidance in entering 
the required data. Output of the procedure is a 
return frequency of the exceedances of the target 
concentration. This methodology is intended for 
planning level analyses. (Author’s abstract) 
W91-02000 
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DESIGN AND CONSTRUCTION OF TREAT- 
MENT PROCESSES FOR HIGHWAY RUNOFF 
IN THE FRG. 

Ingenieur-Dienst-Nord, Industriestrasse 32, 2806 
Oyten, Germany. 

For primary bibliographic entry see Field 5D. 
W91-02001 


DECONTAMINATION OF HIGHWAY SUR- 
FACE RUNOFF IN THE FRG. 

Stuttgart Univ. (Germany, F.R.). Inst. fuer Sied- 
lungswasserbau, Wasserguete- und Abfallwirts- 
chaft. 

G. Stotz. 

The Science of the Total Environment STENDL, 
Vol. 93, p 507-514, April 1990. 4 tab, 10 ref. 


Descriptors: *Decontamination, *Detention reser- 
voirs, *Highway effects, *Surface runoff, *Water 
pollution control, *Water pollution treatment, 
*Water quality management, Effluents, Heavy 
metals, Suspended solids, Water pollution, Water 
quality standards. 


In order to investigate the possibilities for remov- 
ing the pollutants originating from motor vehicle 
trafic that are present in highway surface runoff, 
the influents and effluents of three detention basins 
that differed in design and function were analyzed 
during the years 1978 to 1981. The specific objec- 
tive of the investigations was to study the elimina- 
tion of heavy metals and organic substances from 
the runoff, in order to determine the dimensioning 
criteria for the construction of treatment facilities. 
A further objective was to determine the composi- 
tion of the sludges accumulating in the basins. The 
investigation of the basins showed that, when 
properly dimensioned, a detention basin can dis- 
charge an effluent in which the concentrations of 
hazardous substances, originating from motor vehi- 
cle traffic, have been reduced by 50 percent to 80 
percent through sedimentation and separation 
processes. Thus, quality requirements for dis- 
charges into natural bodies of water can be ad- 
hered to. (Author's abstract) 

W91-02002 


POLLUTANT REMOVAL BY GULLY POTS IN 
DIFFERENT CATCHMENT AREAS. 

Hanover Univ. (Germany, F.R.). Inst. fuer Wasser- 
wirtschaft, Hydrologie und Landwirtschaftlichen 
Wasserbau. 

For primary bibliographic entry see Field 5D. 
W91-02003 


MACROINVERTEBRATE AND PERIPHYTON 
RESPONSE TO STREAMBED AGITATION 
FOR RELEASE OF SUBSTRATE-TRAPPED 
HYDROCARBONS. 

Idaho Univ., Moscow. Dept. of Plant, Soil and 
Entomological Sciences. 

For primary bibliographic entry see Field SC. 
W91-02019 


6. WATER RESOURCES 
PLANNING 


6A. Techniques Of Planning 


BALANCE OF REPRESENTATION IN WATER 
PLANNING: AN ASSESSMENT OF EXPERI- 
ENCE FROM NORTH CAROLINA. 

Florida State Univ., Tallahassee. Dept. of Urban 
and Regional Planning. 

B. Stiftel. 

Environmental Science and Technology 
ESTHAG, Vol. 24, No. 9, p 105-120, September 
1990. 3 tab, 34 ref. 


Descriptors: *North Carolina, *Project planning, 
*Public participation, *Water resources manage- 
ment, Nonpoint pollution sources, Public policy, 
Public relations, Water pollution control, Water 
quality control. 


Over-representation of private interests and under- 
representation of public interests has been endemic 
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in citizen participation in water planning in the 
USA for many years. Attempts to correct this 
imbalance in interest representation have not been 
successful. Such failure is explained by showing 
that traditional perceptions may not be valid. Em- 
pirical evidence from the North Carolina nonpoint 
pollution control planning program is used. Cate- 
gories of public and private participants are devel- 
oped. Agency staff interpretation of representation 
are reported. Staff believed that private partici- 
pants were heavily over-represented. The partici- 
pant categories were tested with staff interpreta- 
tions tested against participant attitudes. Supris- 
ingly, participant attitudes do not support the staff 
interpretations. Limitations in traditional categori- 
zations of interests were identified and it was sug- 
gested that participants respond to a wide array of 
incentives and disincentives, not just material re- 
wards. (Author's abstract) 

W91-01059 


RISK PERCEPTION IN INTERNATIONAL 
RIVER BASIN MANAGEMENT: THE PLATA 
BASIN EXAMPLE. 

Reid, Collins and Associates Ltd., Vancouver 
(British Columbia). 

For primary bibliographic entry see Field 6E. 
W91-01119 


ROLE OF ASSET MANAGEMENT. 

Water Research Centre, Swindon (England). Asset 
Management. 

R. J. Britton, and P. B. Rumsey. 

Journal of the Institution of Water and Environ- 
mental Management JIWMEZ, Vol. 4, No. 3, p 
215-255, June 1990. 3 tab, 1 ref. 


Descriptors: *Comprehensive planning, *Manage- 
ment planning, *Water conveyance, *Water treat- 
ment facilities, Budgeting, England, Operating 
policies, Performance evaluation, Projections, Util- 
ities. 


Asset g t planning has been developed 
over the last 2 years in response to the needs of the 
UK water industry as a natural progression from 
existing engineering planning and accounting prac- 
tices, to provide more detailed consideration of 
future investment needs. The six parts of an asset 
management plan include: procedures for prepar- 
ing the asset management plan; statement of util- 
ity’s relevant standards and policies; list of asset 
systems; information on the performance and con- 
dition of principal components of each system; 
long-term (20-year) investment estimates; and short 
term (5-year) detailed investment program. In 
order to achieve and continue to maintain asset 
management plans, it is necessary to consider the 
organization and control of the planning functions. 
Continued re-appraisal of both engineering and 
accounting objectives is required to ensure a satis- 
factory result. It is concluded that asset manage- 
ment planning provides an effective method of 
determining long-term investment needs and is of 
major benefit in the day-to-day management of a 
utility. (Author's abstract) 

W91-01272 





HYDROLOGICAL INFORMATION TRANS- 
FER USING HOMS. 

Institute of Hydrology, Wallingford (England). 
For primary bibliographic entry see Field 7C. 
W91-01274 


HYDROGEOLOGICAL DECISION ANALYSIS: 
1, A FRAMEWORK. 

British Columbia Univ., Vancouver. Dept. of Geo- 
logical Sciences. 

R. A. Freeze, J. Massmann, L. Smith, T. Sperling, 
and B. James. 

Ground Water GRWAAP, Vol. 28, No. 5, p 738- 
766, September/October 1990. 21 fig, 3 tab, 90 ref, 
6 append. NSF Grant CES-8858526. 


Descriptors: *Decision making, *Engineering, 
*Geohydrology, *Geotechnology, *Management 
planning, Cost-benefit analysis, Design standards, 
Simulation analysis. 





Field 6—WATER RESOURCES PLANNING 


Group 6A—Techniques Of Planning 


The first installment of a four part series describes 
the application of decision analysis to engineering 
design for projects in which the geohydrological 
environment plays an important role. The method- 
ology is well suited to the design of contaminant 
facilities and new waste management facilities, 
purge-well networks in contaminant remediation 
applications, or drainage systems in geotechnical 
projects. The method is based on a risk-based 
philosophy of engineering design, and involves the 
coupling of three separate models: a decision 
model based on risk-cost-benefit objective func- 
tion, a simulation model for groundwater flow and 
transport, and an uncertainty model that encom- 
passes both geological uncertainty and parameter 
uncertainty. The approach can be used for the 
comparison of alternative engineered components 
of a system, for the design of monitoring systems, 
and for the assessment of data worth in design of 
site investigation programs. This first paper lays 
the framework; the subsequent papers describe 
how the methods can be applied in geotechnical 
and waste management applications. (Author's ab- 
stract) 

W91-01301 


DEVELOPMENT OF AN EXPERT SYSTEM 
EMBEDDING PATTERN RECOGNITION 
TECHNIQUE FOR GROUNDWATER POLLU- 
TION SOURCE IDENTIFICATION. 

California Univ., Davis. Dept. of Civil Engineer- 
ing. 

For primary bibliographic entry see Field SB. 
W91-01825 


SAMPLING STRATEGIES FOR PARAMETER 
ESTIMATION IN GROUNDWATER QUALITY 
MANAGEMENT: THEORY AND FIELD VALI- 
DATION. 

California Univ., Los Angeles. Dept. of Civil Engi- 
neering. 

For primary bibliographic entry see Field 5A. 
W91-01866 


6B. Evaluation Process 


ENVIRONMENTAL EVALUATION PROCE- 
DURE FOR COASTAL DEVELOPMENTS IN 
SOUTH AFRICA. 

Cape Town Univ. (South Africa). Environmental 
Evaluation Unit. 

M. R. Sowman. 

Ocean & Shoreline Management OSMAE6, Vol. 
14, No. 2, p 133-150, 1990. 2 fig, 4 tab, 19 ref. 


Descriptors: *Coastal zone management, *Decision 
making, *Evaluation, *Public participation, *Re- 
gional development, *Resources management, 
*South Africa, Economic aspects, Human popula- 
tion, Legal aspects, Political aspects, Recreation. 


The South African coastline represents an area of 
intense development pressure. Rapid population 
growth as well as changing political and socio- 
economic conditions have resulted in increased 
demands on coastal land, especially for the devel- 
opment of holiday housing and recreation resorts. 
Until recently, developers and authorities have en- 
couraged and satisfied these demands without rig- 
orous environmental or developmental constraints. 
Inevitably, this haphazard and unrestrained ap- 
proach has led to degradation to coastal resources. 
The root cause of this is the lack of a formal, 
structured approach for evaluating the environ- 
mental implications of development applications. 
In response to these problems, a systematic proce- 
dure for evaluating the environmental suitability 
and social desirability of development proposals 
has been developed to ensure that environmental 
considerations are routinely integrated into the 
planning, development and decision-making proc- 
ess; the right questions are asked; the developer 
becomes more involved with, and responsible for, 
the development proposal; the public are involved 
in the planning and decision-making process; costly 
delays are reduced; applications are processed 
more efficiently; and the process of decision-taking 
is improved. (Brunone-PTT) 

W91-01122 


APPLICATION OF THE HSPF MODEL TO 
WATER MANAGEMENT IN AFRICA. 
University of the Pacific, Stockton, CA. School of 
Engineering. 

R. C. Johanson. 

IN: Proceedings of Stormwater and Water Quality 
Model Users Group Meeting. October 3-4, 1988, 
Denver, CO. EPA Report No. EPA/600/9-89/ 
001, January 1989. p 102-109, 13 fig, 5 ref. 


Descriptors: *Hydrological Simulation Program- 
Fortran, *Model studies, *South Africa, *Water 
management, *Water quality, Computer models, 
Management planning, Mgeni Basin, Rural areas, 
Simulation analysis, Water quality management. 


The Hydrological Simulation Program-Fortran 
(HSPF), performs a deterministic simulation of 
hydrology and water quality, for watersheds of 
arbitrary complexity. Like any such model, HSPF 
requires calibration data. Thus, most applications 
(especially for water quality) have been in North 
America and Europe. However, HSPF was recent- 
ly applied to two catchments in S. Africa. One was 
small (90 ha) and highly urbanized; the other was 
much larger (300 sq km) and rural. The results of 
simulations involving hydrology, sediment and 
phosphorus were very satisfactory. Therefore, this 
type of modeling will be continued in South 
Africa, with the goal being to help manage water 
and constituent cycling in the larger Mgeni basin 
(approximately 4000 sq/km), which serves as the 
water supply and effluent conduit for several rap- 
idly expanding urban centers, as well as numerous 
rural villages. The use of the HSPF model in sub- 
catchments of the Mgeni catchment gave local 
practitioners some valuable experience in using a 
comprehensive model; the ease with which time 
series could be stored and processed and the versa- 
tility of the model were readily accepted. Howev- 
er, efficient use of the model requires considerable 
effort in becoming acquainted with the modeling 
approach, data management techniques, etc. (See 
also W91-01188) (Lantz-PTT) 

W91-01199 


SOME PUBLIC ATTITUDES ABOUT HEALTH 
AND THE ENVIRONMENT. 

Roper Organization, Inc., New York. 

R. H. Baxter. ; 
Environmental Health Perspectives EVHPAZ, 
Vol. 86, p 261-269, June 1990. 13 tab. 


Descriptors: *Environmental protection, *Public 
health, *Public opinion, *Surveys, Data interpreta- 
tion, Public rights, Regulations. 


Public opinion is formed both by long-term devel- 
opments and by single unanticipated events. This 
suggests that readers of opinion survey findings 
should note field interviewing dates and further 
determine what the news media have been report- 
ing about relevant developments and events. Per- 
sonal health and the cost of health care are high on 
the public’s agenda; this is an important backdrop 
for any review of public attitudes and priorities 
related to health and the environment. Americans 
increasingly believe that they are not spending 
enough on environmental protection and improve- 
ment. Surveys have shown that the more people 
perceive an environmental threat to their safety, 
well being and health, the more they will want 
regulation or industry action to meet the threat. 
There is high public concern over hazardous waste 
disposal and the transport and use of toxic materi- 
als in manufacturing and processing, industrial ac- 
cidents involving release of pollutants, the leakage 
of chemical waste into the soil, and the pollution of 
water and air from industrial sources. Data collect- 
ed supports the assumption that for the foreseeable 
future these and certain other ecological dangers 
will be seen as serious by large majorities of Amer- 
icans. (Lantz-PTT) 

W91-01377 


MULTIDIMENSIONAL SIMULATION  AP- 
PLIED TO WATER RESOURCES MANAGE- 
MENT. 

Universidade Nova de Lisboa (Portugal). Environ- 
mental Systems Analysis Group. 

A. S. Camara, F. C. Ferreira, D. P. Loucks, and 


M. J. Seixas. 

Water Resources Research WRERAQ, Vol. 26, 
No. 9, p 1877-1886, September 1990. 11 fig, 5 tab, 
36 ref. 


Descriptors: *Cleanup, *Decision making, *Fate of 
pollutants, *Model studies, *Oil spills, *Planning, 
*Project planning, *Water resources management, 
Mathematical models, Simulation. 


A framework for an integrated decision aiding 
simulations (IDEAS) methodology using numeri- 
cal, linguistic, and pictorial entities and operations 
has been developed. IDEAS relies upon traditional 
numerical formulations, logical rules to handle lin- 
guistic entities with linguistic values, and a set of 
pictorial operations. Pictorial entities are defined 
by their shape, size, color, and position. Pictorial 
operators include reproduction (copy of a pictorial 
entity), mutation (expansion, rotation, translation, 
change in color), fertile encounters (intersection, 
reunion), and sterile encounters (absorption). Inter- 
action between numerical, linguistic, and pictorial 
entities is handled through logical rules or a simpli- 
fied vector calculus operation. This approach is 
shown to be applicable to various environmental 
and water resources management analyses using a 
model to assess the fate and impacts of an oil spill. 
Future developments include the implementation 
of IDEAS implementation on parallel processing 
machines. (Author’s abstract) 

W91-01508 


DEMAND-BASED BENEFIT-COST MODEL OF 
PARTICIPATION IN WATER PROJECT. 
Arizona Univ., Tucson. Dept. of Economics. 

For primary bibliographic entry see Field 6D. 
W91-01551 


INFRASTRUCTURE--WEATHERING A BOOM- 
AND-BUST DEVELOPMENT CYCLE. 

Austin Water and Wastewater Utility, TX. 

T. F. Ellison, and T. M. Walski. 

Journal of Water Resources Planning and Manage- 
ment (ASCE) JWRMDS, Vol. 116, No. 5, p 652- 
664, September/October 1990. 2 fig, 3 ref. 


Descriptors: *Metropolitan water management, 
*Nonstructural alternatives, *Public utility dis- 
tricts, *Urban planning, *Wastewater facilities, 
*Water resources development, *Water resources 
management, *Water treatment facilities, Environ- 
mental effects, Investment, Texas, Water demand, 
Water rates. 


Making wise investments is the goal of every in- 
vestor. This is certainly true for public utilities as 
they invest in infrastructure to fulfill their mission 
of providing safe, reliable, cost-efficient service to 
their customers. Starting from a capacity deficit 
condition, the city of Austin, Texas, faced a boom- 
and-bust development cycle in the 1980s that made 
sizing and timing decisions for new water and 
wastewater facilities extremely difficult. Infrastruc- 
ture and investment decisions were examined for a 
decade in which Austin experienced a 30% in- 
crease in demand, followed by five years of almost 
no growth. Basic demand-versus-capacity relation- 
ships were addressed first. The unusual rates of 
development activity describe the investment cli- 
mate. The making of investment decisions was 
affected by service policies, rate impacts, environ- 
mental considerations, and political considerations, 
including revenue bond voting and the formation 
of municipal utility districts. Austin’s experience 
calls attention to the importance of certain basic 
infrastructure planning guidelines, and are lessons 
learned. (Author's abstract) 

W91-01555 


EVALUATING GROUND-WATER VULNER- 
ABILITY TO PESTICIDES. 

Woodward-Clyde Consultants, Oakland, CA. 

For primary bibliographic entry see Field 5B. 
W91-01558 


WATER SUPPLY OR WATER DEFICIENCY. 
Dufresne-Henry, Inc., Westford, MA. 





For primary bibliographic entry see Field 6D. 
W91-01562 


AUTOMATING WATER RESOURCE MAN- 
AGEMENT. 

For primary bibliographic entry see Field 7B. 
W91-01563 


RESPONSE OF COASTAL ZONE MANAGE- 
MENT PROGRAMS TO SEA LEVEL RISE IN 
THE UNITED STATES. 

Washington Univ., Seattle. Inst. for Marine Stud- 


ies. 

P. Klarin, and M. Hershman. 

Coastal Management CZMJBF, Vol. 18, No. 2, p 
143-165, 1990. 2 tab, 119 ref. 


Descriptors: *Coastal zone management, *Envi- 
ronmental policy, *Global warming, *Sea level, 
*Sea level rise, *Water resources management, 
Erosion, Institutions, Land use, Legislation, Man- 
agement planning, State governments, United 
States. 


State coastal zone management programs are re- 
sponding to the potential impacts of accelerated 
sea level rise through a wide range of activities and 
policies. The federal Coastal Zone Management 
Act provides a basis for coastal state regulatory 
activities. State Coastal Zone Management Pro- 
gram (CZMP) responses to concerns about accel- 
erated eustatic sea level rise were classified into 
four categories: official recognition and assessment 
of problems and issues; new public and intergov- 
ernmental processes; existing adaptable legislation; 
and new policies responding to sea level rise. Of 24 
marine coastal states, 16 were credited with formal 
recognition of the problem, while only 3 have 
implemented new policies addressing the issue. Al- 
ternative policy responses to sea level rise included 
zoning restrictions, economic incentives/disincen- 
tives, prohibitions or restrictions on development, 
nonstructural engineering, and groundwater pro- 
tection policies. Linking sea level rise to more 
immediate and tangible issues, such as coastal ero- 
sion, storm protection, public recreation, and 
access, provides an opportunity for CZMPs to 
increase their role in coastal land use policy. Pro- 
grams that are able to incorporate sea level rise 
considerations into their overall program objec- 
tives will succeed in broadening the scope and 
range of the planning process. (MacKeen-PTT) 
W91-01619 


EYE TO EYE WITH HURRICANE GLORIA ON 
VIRGINIA’S TANGIER ISLAND. 

Old Dominion Univ., Norfolk, VA. 

J. C. Friberg, D. J. Zeigler, and G. K. Fortner. 
Coastal Management CZMJBF, Vol. 18, No. 2, p 
167-178, 1990. 2 fig, 3 tab, 30 ref. 


Descriptors: *Coastal zone management, *Emer- 
gency planning, *Hurricanes, *Management plan- 
ning, Chesapeake Bay, Evacuation, Hurricane 
Gloria, Natural hazards, Surveys, Tangier Island, 
Virginia. 


A field survey on Tangier Island in the Chesapeake 
Bay and interviews with emergency management 
Officials in Virginia have provided a base on which 
to assess and interpret the evacuation response of 
the resident population when threatened by Hurri- 
cane Gloria in 1985. Because of their finely tuned 
cognition of environmental hazards, most islanders 
responded to an evacuation advisory by leaving 
the island. The pattern of evacuation response, 
including choices of evacuation destinations and 
transit mode off the island, however, indicated a 
decision-making process that did not conform to 
the expectations of emergency officials, but be- 
trayed an understanding of human-environment 
interaction and insights that needs to be incorpo- 
rated into the emergency planning process. (Au- 
thor’s abstract) 

W91-01620 


PERMIT REFORM THROUGH COASTAL 
CONSISTENCY PREVIEW: AN ANALYSIS OF 
ALASKA’S COORDINATED PROCESS. 


WATER RESOURCES PLANNING—Field 6 


Cost Allocation, Cost Sharing, Pricing/Repayment—Group 6C 


Alaska Univ., Fairbanks. 


For primary bibliographic entry see Field 6F. 
W91-01621 


ENVIRONMENTALISM, POLICY FACTORS 
AND THE COURTS IN NEW ZEALAND. 
Victoria Univ., Wellington (New Zealand). 

For primary bibliographic entry see Field 6E. 
W91-01622 


CALIFORNIAZATION OF ARIZONA WATER 
POLITICS. 
W. Parsons, and D. Mathews. 

Natural Resources Journal NRJOAB, Vol. 30, No. 
2, p 341-359, 1990. 37 refs. 


Descriptors: *Arizona, *California, *Groundwater 
management, *Policy making, *Resources devel- 
opment, *Water allocation, *Water policy, Deci- 
sion making, Institutions, Political aspects, Region- 
al development. 


An analysis of Western water policy suggested that 
an elite core of decision makers establishes the 
values, determines the agenda and controls the 
conditions under which water policy is made. The 
core elite are primarily urban business leaders who 
guide water resources development as a means of 
promoting urban growth and development. Semi- 
core actors include agriculture, San Diego, and 
Arizona. The history of Western water policy was 
seen as being divided into four stages: (1) the 
foundation of the elites (1880s to 1920s); (2) the rise 
of the elites (1920s to 1930s); (3) the golden age of 
concrete (1930s to 1960s); and (4) maintaining elite 
controls (1970s to present). In the West, a small 
group of growth and development interests comes 
to dominate water policy. Furthermore, water 
policy making in Arizona resembles water policy 
making as practiced in Southern California, par- 
ticularly in the continued control of the water 
agenda. (Author's abstract) 

W91-01631 


MAR DEL PLATA ACTION PLAN: REVIEW 
OF PROGRESS OF IMPLEMENTATION IN 
ASIA AND THE PACIFIC. 

Water Resources Journal, No. 163, p 1-35, Decem- 
ber 1989. 20 tab. 


Descriptors: *Developing countries, *Planning, 
*Water conservation, *Water quality management, 
*Water resources development, *Water supply de- 
velopment, Agricultural water, Conservation, 
Data acquisition, Data interpretation, Economic 
aspects, Flood control, Governmental interrela- 
tions, Legal aspects, Regional planning, Water pol- 
lution control. 


The Mar del Plata Action Plan was formulated to 
help participating countries plan and implement 
efficient programs for the use, management and 
conservation of water. In May 1988, the U.N. 
General Assembly issued a questionnaire to review 
the overall progress in implementing The Plan, to 
identify measures to improve U.N. support, and to 
promote exchange of information among member 
states. Countries and areas responding as of June 
1989 were Australia, Bangladesh, Guam, Hong 
Kong, India, Indonesia, Japan, Maldives, Myan- 
mar, the Philippines, the Republic of Korea, 
Samoa, Singapore, Sri Lanka, Thailand and Van- 
uatu. The survey indicated that most of the coun- 
tries and areas had a national water policy reflect- 
ing the priority attached to water resources devel- 
opment within the national development plans. 
Problems of renovation of major project structures 
were experienced or anticipated. Most areas had 
legislation dealing with ownership and use of sur- 
face and groundwater, but felt that it was insuffi- 
cient or incompatible with development plans. Six 
countries or areas had multilateral/bilateral agree- 
ments for the development of shared water re- 
sources. All areas reported networks for climato- 
logical and hydrological data collection with vary- 
ing degrees of adequacy and reliability. Floods are 
a major concern, although most areas do not have 
adequate structural or non-structural measures. 
The survey indicated that constraints in the imple- 
mentation of agricultural water development pro- 
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grams were due to lack of qualified manpower, 
shortage of financial resources, institutional defi- 
ciencies and lack of equipment. Virtually all re- 
porting countries indicated that multilateral and 
bilateral cooperation would assist in overcoming 
constraints. Lack of financial resources was consid- 
ered the major constraint in the area of research. 
Most reporting countries and areas were willing to 
participate in establishing joint regional or subre- 
gional organizations or institutions. (Miller-PTT) 
W91-01679 


REGIONAL OVERVIEW OF WATER QUALITY 
MONITORING. 

Water Resources Journal, No. 163, p 95-108, De- 
cember 1989. 9 tab. 


Descriptors: *Developing countries, *Planning, 
*Regional planning, *Water quality management, 
*Water resources development, Economic aspects, 
Legal aspects, Water pollution control. 


In a survey conducted by the Economic and Social 
Council for Asia and the Pacific (ESCAP) (1988- 
89) on water quality monitoring in the region, a 
total of 31 countries/areas responded, more than 
twice as many as in a similar survey conducted in 
1980, indicating the growing concern and interest 
in the subject. Almost all countries/areas reported 
having some programs for monitoring water qual- 
ity. The results of the analysis are presented, show- 
ing the status of legal, institutional and budgetary 
allocations for control, monitoring and manage- 
ment of water quality. No less than eight countries 
still did not have any legal instrument or national 
legislative policy for water quality monitoring and 
management. Eight other countries reported that 
existing legislation was inadequate to deal with the 
problem of pollution. Almost all countries, includ- 
ing Australia and New Zealand, reported that 
budgetary allocations were not adequate for effec- 
tive control of water and environmental pollution 
in their countries. All regional developing coun- 
tries reported lack of trained manpower, modern 
technology and equipment. Interest was expressed 
by all countries or areas in participating in regional 
seminars or workshops, and also in exchanging 
information on up-to-date developments in the 
field of water quality monitoring. (Miller-PTT) 
W91-01680 


U. S. FEDERAL HIGHWAY ADMINISTRA- 

TION’S RECEIVING WATER IMPACT METH- 

ODOLOGY. 

Woodward-Clyde Consultants, Oakland, CA. 

For primary bibliographic entry see Field 5G. 
'91-02000 


6C. Cost Allocation, Cost Sharing, 
Pricing/Repayment 


LEAKAGE CONTROL IN A UNIVERSALLY 
METERED DISTRIBUTION SYSTEM: PINE- 
TOWN WATER’S EXPERIENCE. 

Pinetown Regional Water Services Corp., Natal 
(South Africa). 

For primary bibliographic entry see Field 3D. 
W91-01270 


WILLINGNESS TO PAY FOR GROUNDWAT- 
ER PROTECTION. 

New Hampshire Univ., Durham. Dept. of Re- 
source Economics and Community Development. 
For primary bibliographic entry see Field 5G. 
W91-01507 


STRATEGY FOR COST RECOVERY IN THE 
RURAL WATER SECTOR: A CASE STUDY OF 
NSUKKA DISTRICT, ANAMBRA STATE, NI- 
GERIA. 

North Carolina Univ. at Chapel Hill. 

D. Whittington, A. Okorafor, A. Okore, and A. 
McPhail. 

Water Resources Research WRERAQ, Vol. 26, 
No. 9, p 1899-1913, September 1990. 12 fig, 4 tab, 
10 ref. 





Field 6—WATER RESOURCES PLANNING 


Group 6C—Cost Allocation, Cost Sharing, Pricing/Repayment 


Descriptors: *Developing countries, *Domestic 
water, *Economic aspects, *Nigeria, *Rural areas, 
*Water costs, *Water use, Cost recovery, Public 
policy, Social aspects, Water supply development. 


In-depth interviews were conducted with 395 
households in three rural communities in the 
Nsukka district of Anambra State, Nigeria, con- 
cerning their household water use practices, water 
expenditures to vendors, willingness to pay for 
improved water supplies, and household socioeco- 
nomic characteristics. Households in Nsukka dis- 
trict do not want to pay for water in advance or 
commit themselves to a fixed monthly payment for 
water. They want the freedom to buy water only 
when they use it, partly due to the seasonal nature 
of water use and partly because they want control 
over their cash flow in order to meet other more 
immediately pressing needs. Equally important, 
they do not trust government to provide a reliable 
public water supply. They do not want to pay in 
advance for a service they are not sure they will 
ever get. If they are required to pay a fixed fee 
every month, households are willing to pay only 
relatively small amounts for improved services, 
even less than they are currently paying water 
vendors. Current arrangements for cost recovery, 
fixed monthly fees for both public taps and unme- 
tered private connections, are inappropriate. Kiosk 
systems, or kiosk systems with metered private 
connections for some households, are the most 
promising way to improve cost recovery and meet 
consumers’ cash flow needs. (Author's abstract) 
W91-01510 


6D. Water Demand 


STEPWISE TIME SERIES REGRESSION PRO- 
CEDURE FOR WATER DEMAND MODEL 
IDENTIFICATION. 

Pellissippi International, Inc., Knoxville, TN. 

S. P. Miaou. 

Water Resources Research WRERAQ, Vol. 26, 
No. 9, p 1887-1897, September 1990. 1 fig, 8 tab, 22 
ref. 


Descriptors: *Model studies, *Statistical models, 
*Water demand, *Water use, Regression analysis, 
Time series analysis. 


Annual time series water demand has traditionally 
been studied through multiple linear regression 
analysis. Four associated model specification prob- 
lems have long been recognized: (1) the length of 
the available time series data is relatively short, (2) 
a large set of candidate explanatory or ‘input’ 
variables needs to be considered, (3) input varia- 
bles can be highly correlated with each other 
(multicollinearity problem), and (4) model error 
series are often highly autocorrelated or even non- 
stationary. A stepwise time series regression identi- 
fication procedure has been proposed to alleviate 
these problems. The proposed procedure adopts 
the sequential input variable selection concept of 
stepwise regression and a previously published 
‘three-step’ time series model building strategy. 
Autocorrelated model error is assumed to follow 
an autoregressive integrated moving average 
(ARIMA) process. The stepwise selection proce- 
dure begins with a univariate time series demand 
model with no input variables. Subsequently, input 
variables are selected and inserted into the equa- 
tion one at a time until the last entered variable is 
found to be statistically insignificant. The order of 
insertion is determined by a statistical measure 
called between-variable partial correlation. This 
correlation measure is free from the contamination 
of serial autocorrelation. Three data sets from pre- 
vious studies (Oklahoma City and Tulsa, OK, and 
Tucson, AZ) were used to illustrate the proposed 
procedure. (Author's abstract) 

W91-01509 


STRATEGY FOR COST RECOVERY IN THE 
RURAL WATER SECTOR: A CASE STUDY OF 
NSUKKA DISTRICT, ANAMBRA STATE, NI- 
GERIA. 

North Carolina Univ. at Chapel Hill. 

For primary bibliographic entry see Field 6C. 
W91-01510 


DEMAND-BASED BENEFIT-COST MODEL OF 
PARTICIPATION IN WATER PROJECT. 
Arizona Univ., Tucson. Dept. of Economics. 

R. B. Billings. 

Journal of Water Resources Planning and Manage- 
ment (ASCE) JWRMDS, Vol. 116, No. 5, p 593- 
609, September/October 1990. 1 fig, 5 tab, 42 ref. 


Descriptors: *Cost-benefit analysis, *Model stud- 
ies, *Water demand, *Water resources develop- 
ment, *Water use efficiency, Arizona, Rate of 
return, Regression analysis, Urban planning, Water 
rates, Water resources management, Water use. 


Numerous economists and water resource special- 
ists have advocated the use of demand-based con- 
sumer’s-surplus measures to determine the benefits 
of possible new water supplies and other water- 
related projects. This benefits model was estimated 
for the projected arrival of Central Arizona 
Project (CAP) water in Tucson, Arizona, using the 
parameters of a regression-based demand model. 
The estimated benefits to water users of the antici- 
pated CAP water are $91 million compared to 
costs of $175 million at the 8.625% discount rate 
currently required for federal projects. Thus direct 
costs exceed direct benefits by $84 million over the 
100 year life of the project. To keep current water 
customers from suffering net losses, a payment of 
$2,514 in 1985 dollars would be required from each 
new housing unit over the 100 year life of the 
project. The internal rate of return for the project 
is 4.86%, which exceeds the 3.25% rate used in the 
original analysis of the project. Thus, the practical 
application has been demonstrated of the frequent- 
ly-advocated but less frequently-used consumer- 
surplus model in estimating the benefits of increas- 
ing the supply of urban water. (Author's abstract) 
(Fish-PTT) 

W91-01551 


MODELING TO GENERATE RECREATIONAL 
ALTERNATIVES. 

Colorado State Univ., Fort Collins. Water Re- 
sources Research Inst. 

M. Flug, D. G. Fontane, and G. A. Ghoneim. 
Journal of Water Resources Planning and Manage- 
ment (ASCE) JWRMDS, Vol. 116, No. 5, p 625- 
638, September/October 1990. 4 fig, 2 tab, 18 ref. 


Descriptors: *Model studies, *Recreation demand, 
*River flow, *Water resources management, 
*Water use, Boating, Dynamic programming, 
Fishing, Linear programming, Optimization, Wa- 
tershed management, West Virginia. 


Water resource managers are often faced with the 
task of balancing recreational activities in an at- 
tempt to maximize the overall recreational benefits 
from a river system. Available recreation-use func- 
tions for white-water rafting, boating, and fishing 
as a function of river flow are used to estimate 
benefits. Optimization models were used to gener- 
ate alternatives (MGA) that maximize total recre- 
ational activities. Monthly river-flow scenarios that 
produce different mixes of the three recreational 
activities, yet ave essentially the same value of 
total recreational benefits, were sought. Four 
MGA methods were evaluated with data for the 
New River Gorge National River in West Virgin- 
ia. Two of the MGA methods were based on linear 
programming, and two were based on dynamic 
programming. It was found that the MGA meth- 
ods based on dynamic programming were easier to 
use and modify. The dynamic programming 
method provides optimal and alternative solutions 
over the entire flow range of the New River 
Gorge. (Author’s abstract) 

W91-01553 


INFRASTRUCTURE--WEATHERING A BOOM- 
AND-BUST DEVELOPMENT CYCLE. 

Austin Water and Wastewater Utility, TX. 

For primary bibliographic entry see Field 6B. 
W91-01555 


RECONNAISSANCE-LEVEL ALTERNATIVE 
OPTIMAL GROUND-WATER USE STRATE- 
GIES. 

Utah State Univ., Logan. Dept. of Agricultural 
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and Irrigation Engineering. 
R. C. Peralta, and B. Datta. 
Journal of Water Resources Planning and Manage- 
ment (ASCE) JWRMDS, Vol. 116, No. 5, p 676- 
692, September/October 1990. 2 fig, 4 tab, 23 ref. 


Descriptors: *Alternative planning, *Aquifer man- 
agement, *Groundwater use, *Pumping, *Water 
resources management, Arkansas, Cropland, Flow 
control, Groundwater movement, Louisiana, Polit- 
ical aspects, Potentiometric surface, Social aspects, 
State jurisdiction, Water use. 


For any large groundwater use area there are an 
infinite number of feasible sustainable groundwater 
withdrawal strategies. Also, there are generally 
several water management objectives. Alternative 
explicit planning objectives are: (1) maximize total 
pumping from the underlying aquifer while caus- 
ing the evolution of a steady potentiometric sur- 
face; and (2) maintain a prespecified target poten- 
tiometric surface. Implicit objectives involve con- 
trolling stream/aquifer interflow and water flow 
across a state boundary, and attempting to avoid 
gross disruption of current cropping patterns. 
Models, bounds, constraints, and data are formulat- 
ed. Alternative optimal strategies and the rationale 
for preferring one strategy were developed for a 
region in Arkansas. The objective of maintaining 
the relatively unstressed target potentiometric sur- 
face yielded politically and socially unacceptable 
water use strategies. The most acceptable strategy 
maximized sustainable groundwater extraction, 
maintained recent groundwater flow to Louisiana, 
maintained current potentiometric surface heads at 
the Louisiana-Arkansas border, maintained more 
than minimally acceptable surface water flow to 
Louisiana, and approximately maintained current 
cropping distributions. Developed planning models 
utilized the embedding approach, over 300 pump- 
ing variables, and 700 total variables, indicating the 
utility of the embedding method for regional sus- 
tained yield (steady-state) planning. (Author's ab- 
stract) 

W91-01557 


WATER SUPPLY OR WATER DEFICIENCY. 
Dufresne-Henry, Inc., Westford, MA. 

M. L. Wetzel. 

Water Engineering and Management WENMD2, 
Vol. 137, No. 8, p 24-26, August 1990. 2 fig. 


Descriptors: *Management planning, *Water re- 
sources management, *Water supply development. 


In the late 1980s, many New England communities 
experienced water supply shortages that could 
have been avoided through proper water supply 
planning and management. While planning will not 
predict the problems that cause shortages, it will 
assure that the system is developing new supplies 
ahead of increased demands and has sufficient ca- 
pacity to operate in emergency situations. The 
water supply requirements of a public water 
system can be predicted by studying past water-use 
trends in conjunction with detailed planning and 
zoning data. The two most important trends to 
evaluate are the maximum day/average day 
demand ratios and the per service consumption 
(residential, commercial, industrial, and municipal). 
Predicting maximum day demand is the most im- 
portant aspect of water supply planning in order to 
size groundwater supplies, treatment facilities, 
pumping equipment, and transmission water mains. 
The final step in developing water supply projec- 
tions requires input from the water department, 
town planning board, and/or local planning 
agency, to identify potential growth within the 
existing and future water-system-service areas. 
Water supply projections should be updated every 
year, which can be easily performed using a com- 
puter. Water supply planning helps provide a safe 
and adequate supply for both existing and future 
customers of the water system. Development of 
new sources requires planning, engineering investi- 
gation, regulatory approvals, design, and construc- 
tion. This process can take several years depending 
upon the type of supply and treatment facilities 
required. Therefore, a water department must con- 
sider both short-term and long-term solutions for 
meeting its water supply requirements. (Fish-PTT) 
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CHANGES IN WEST AFRICAN SAVANNA AG- 
RICULTURE IN RESPONSE TO GROWING 
POPULATION AND CONTINUING LOW 
RAINFALL, 

International Crops Research Inst. for the Semi- 
Arid Tropics, Patancheru (India). 

H. I. D. Vierich, and W. A. Stoop. 

Agriculture, Ecosystems and Environment 
AEENDO, Vol. 31, No. 2, p 115-132, June 1990. 4 
fig, 4 tab, 42 ref. 


Descriptors: *Agricultural practices, *Burkina 
Faso, *Irrigation practices, *Land use, *Rainfall, 
*Water conservation, *Water use, Fertilizers. 


Changes in village farming systems, brought about 
by population growth and continuing low rainfall, 
are described for the three main agro-ecological 
zones in Burkina Faso: the Sahel, Sudanian and 
Guinean zones.The toposequential land use and 
cropping patterns were used as the basis for a 
model, which describes the long-term ecological 
degradation caused by declining proportions of 
fallow land and over cropping. Several earlier 
studies have emphasized the flexibility of tradition- 
al African agricultural systems. Increasing popula- 
tion pressure and an extended cycle of low rainfall 
years starting in 1970, have had impacts on farming 
in Burkina Faso with serious land degradation, 
particularly for uplands in the Sahelian and North 
Sudanian zones as a consequence. The Guinean 
zone, because of its higher rainfall, was less affect- 
ed, although the same process of fertility depletion 
and soil crusting of uplands which have caused the 
serious situation in the north, have also been set in 
motion in the south. To offset these trends, farmers 
in all three zones have been introducing more 
intensive practices (manure and fertilizer use, irri- 
gated gardens, moisture conservation practices) 
and earlier maturing cereal cultivars. (Lantz-PTT) 
W91-01683 


SINGLE-STAGE AND TWO-STAGE DECISION 
MODELING OF THE RECREATIONAL 
DEMAND FOR WATER. 

Economic Research Service, Washington, DC. Re- 
sources and Technology Div. 

L. T. Hansen, and J. A. Hallam. 

Journal of Agricultural Economics Research, Vol. 
42, No. 1, p 16-26, Winter 1990. | fig, 4 tab, 26 ref. 


Descriptors: *Fisheries, *Model studies, *Recrea- 
tion, *Water demand, Competing use, Decision 
making, Fishing, Water supply. 


Past rivalry over access to water has usually been 
between the farmers who irrigate, and new agricul- 
tural, industrial and municipal demands. Recently, 
the recreational demand for water has become 
another consideration in water allocation decisions. 
The significance of the recreational demand for 
water as a fishery resource is examined in this 
study by applying two different frameworks to the 
decision to fish recreationally. The consistency of 
the estimated responses to changes in fishery re- 
sources across both decision frameworks testifies 
to the importance of streams as a recreational 
fishery resource. Modeling behavior within the 
household production framework allows all down- 
stream effects to be estimated, not just impacts at 
particular sites. Marginal values of water as a 
recreational fishery resource are estimated based 
on daily values of fishing derived in prior research. 
(Author’s abstract) 
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SIMULATION OF GROUND-WATER FLOW IN 
AQUIFERS IN CRETACEOUS ROCKS IN THE 
CENTRAL COASTAL PLAIN, NORTH CARO- 
LINA. 

Geological Survey, Raleigh, NC. Water Resources 
Div. 

For primary bibliographic entry see Field 2F. 
W91-01843 


SUMMARY OF PUBLIC WATER-SUPPLY 
WITHDRAWALS AND GEOHYDROLOGIC 


WATER RESOURCES PLANNING—Field 6 
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DATA FOR THE LOWER CONNECTICUT 

RIVER VALLEY FROM WINDSOR TO 

VERNON, VERMONT. 

oe Survey, Bow, NH. Water Resources 
iv. 

For primary bibliographic entry see Field 2F. 
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6E. Water Law and Institutions 


EPA’S PESTICIDES-IN-GROUNDWATER 
STRATEGY: AGENCY ACTION IN THE FACE 
OF CONGRESSIONAL INACTION. 

For primary bibliographic entry see Field 5G. 
W91-01094 


CLEAN WATER ACT: A GOOD BEGINNING. 
For primary bibliographic entry see Field 5G. 
W91-01095 


INTEGRATED ANALYSIS OF POLICY OP- 
TIONS FOR PROTECTION OF GROUNDWAT- 
ER QUALITY. 

Economic Research Service, Washington, DC. Re- 
sources and Technology Div. 

For primary bibliographic entry see Field 5G. 
W91-01101 


FEDERAL-STATE TENSIONS IN AUSTRA- 
LIAN ENVIRONMENTAL MANAGEMENT: 
THE WORLD HERITAGE ISSUE. 

Murdoch Univ. (Western Australia). Dept. of Po- 
litical Science. 

For primary bibliographic entry see Field 6G. 
W91-01102 


QUEENSLAND RAINFOREST AND WET- 
LANDS CONFLICT: AUSTRALIA’S EXTERNAL 
AFFAIRS POWER--DOMESTIC CONTROL 
AND INTERNATIONAL CONSERVATION. 
Lewis and Clark Coll., Portland, OR. Northwest- 
ern School of Law. 

T. H. Edmonds. 

Environmental Law EVLWA8, Vol. 20, No. 2, p 
387-413, 1990. 124 ref. 


Descriptors: *Australia, *Conservation, *Environ- 
mental protection, *Federal jurisdiction, *Interna- 
tional law, *Queensland, *Rain forests, *Resource 
management, *State jurisdiction, *Wetlands, Legal 
aspects, Political aspects, Public participation, Tas- 
manian Dam decision, United Nations, World Her- 
itage sites. 


The federal government of Australia exercised en- 
vironmental protective power by registering a 
3500 square mile Queensland rainforest region with 
UNESCO's World Heritage Committee and legis- 
lating to prevent further timber cutting. This exer- 
cise of power sparked a fierce battle between the 
federal and the State of Queensland governments. 
The protection, however, is legally valid and met 
with the popular approval of the Australian elec- 
torate. Australia’s High Court paved the way for 
the federal government’s successful action with its 
1983 Tasmanian Dam decision. This decision au- 
thorized the same protective federal legislation as a 
proper implementation of a treaty, the World Her- 
itage Convention, under the Australian Constitu- 
tion’s external affairs power. The government's 
exercise of power and the Tasmanian Dam deci- 
sion are unique because they represent the only 
worldwide legal test of World Heritage protection. 
Furthermore, Australia’s use of external affairs 
power to protect the environment is different from 
United States action, which is so heavily reliant on 
broadened commercial power. Australia’s action 
provokes observance of the potency of World 
Heritage protection, and thus elicits questions for 
future expansion of World Heritage protection of 
endangered natural areas throughout the world. 
Australia’s example also allows portrayal of World 
Heritage obligations and possibilities. Australia’s 
action is progressive as a globally emerging nation, 
and sets an example for other nations faced with 
internal power struggles to protect the environ- 
ment. (Author's abstract) 


W91-01104 


RISK PERCEPTION IN INTERNATIONAL 
RIVER BASIN MANAGEMENT: THE PLATA 
BASIN EXAMPLE. 

Reid, Collins and Associates Ltd., Vancouver 
(British Columbia). 

J. O. Trevin, and J. C. Day. 

Natural Resources Journal NRJOAB, Vol. 30, No. 
1, p 87-105, Winter 1990. 66 ref. 


Descriptors: *International agreements, *Interna- 
tional law, *International waters, *Rio de la Plata 
Basin, *Risk assessment, *Watershed management, 
Argentina, Bolivia, Brazil, Jurisdiction, Paraguay, 
Political constraints, Relative rights, Rio de la 
Plata Basin Treaty, Treaties. 


Perception of the risk of multilateral cooperation 
has affected joint international action for the inte- 
grated development of the Plata River Basin. The 
origins of sovereignty concerns among Argentina, 
Bolivia, Brazil, Paraguay, and Uruguay are ex- 
plored in terms of their historical roots, which 
caused rival nations to interpret certain integrating 
actions as risky. The Plata Basin Treaty is a result 
of both the common acceptance by all the Plata 
nations of the mutual advantages of international 
cooperation in basin development, and of the par- 
ticular ways in which the treaty provisions allayed 
the apprehensions of some states. The role of risk 
in determining the character of the Plata Basin 
Treaty, and the ways in which risk was managed 
in order to reach cooperative agreements, are ana- 
lyzed. The treaty incorporates a number of risk 
management devices (nonbinding arrangement, the 
division of the agreement and inclusion of second- 
ary matters, a provision for unilateral denunciation, 
the unanimity requirement in collective decision 
making, and an agreement to agree on the ways of 
implementing future cooperation) that were neces- 
sary to achieve international cooperation. The in- 
stitutional system implemented under the treaty 
produced few concrete results for almost two dec- 
ades. Within the current favorable political envi- 
ronment in the basin, however, the structure al- 
ready in place reopens the possibility of further 
rapid integrative steps. (Brunone-PTT) 

W91-01119 


IN RE WATER OF HALLETT CREEK SYSTEM. 
M. Basham. 

Natural Resources Journal NRJOAB, Vol. 30, No. 
1, p 187-201, Winter 1990. 


Descriptors: *California, *Federal jurisdiction, 
*Judicial decisions, *Riparian rights, *State juris- 
diction, *Water law, *Water rights, Land tenure, 
Land use, Legal aspects, Legislation. 


In In re Water of Hallett Creek System (Hallett 
Creek), the California Supreme Court held that on 
federal reserved lands, the United States has state 
riparian water rights to be used for secondary 
purposes. The Hallett Creek decision re-opens the 
question of the impact of the Desert Land Act 
upon the nonnavigable waters of the West, an issue 
once thought to be settled by the United States 
Supreme Court's decision in Beaver Portland 
Cement. In addition, this holding raises the issue of 
whether the United States may be treated as an 
ordinary landowner thereby receiving benefits 
from state law, and, if so, whether subsequent 
changes in state law can deprive the United States 
of these benefits. Consequently, the Hallett Creek 
decision creates more questions than it answers. It 
remains to be seen how subsequent decisions 
answer them. (Author's abstract) 

W91-01120 


MARINE RESERVE MANAGEMENT IN DE- 
VELOPING NATIONS: MIDA CREEK--A CASE 
STUDY FROM EAST AFRICA. 

Exeter Univ. (England). Dept. of Biological Sci- 
ences. 

A. D. Kennedy. 

Ocean & Shoreline Management OSMAE6, Vol. 
14, No. 2, p 105-132, 1990. 16 fig, 3 ref, 23 ref. 
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Descriptors: ‘*Africa, *Developing countries, 
*Mida Creek, *Resources management, *Water 
pollution, Coastal zone management, Conserva- 
tion, Environmental protection, Recreation, Tour- 
ism, Wildlife. 


Mida Creek, part of the longest established marine 
national reserve in Africa, is used to illustrate 
contemporary problems facing coastal zone man- 
agers in developing nations. Activities performed 
in the creek by tourists, expatriates and indigenous 
a are having deleterious effects including pol- 
ution, over-exploitation, loss of wildlife and the 
destruction of natural habitat. Despite management 
policies designed to protect the creek’s resources, 
considerable overexploitation and associated 
damage is still occurring. Suggestions are made for 
improved management techniques, and reconcilia- 
tion of the conflicting needs of conservation, ex- 
ploitation and recreation. Despite strong economic 
pressure, the future of the area lies in the conserva- 
tion of its biotic resources. To attract tourists, and 
to continue to provide for the needs of the local 
people, Mida Creek needs first and foremost to be 
protected as a reserve for wildlife. (Author's ab- 
Stract) 

W91-01121 


UNITED STATES V. LARKINS: CONFLICT BE- 
TWEEN WETLAND PROTECTION AND AGRI- 
CULTURE; EXPLORATION OF THE FARM- 
ING EXEMPTION TO THE CLEAN WATER 
ACT’S SECTION 404 PERMIT REQUIRE- 
MENTS. 

K. E. Varns. 

South Dakota Law Review, Vol. 35, No. 2, p 272- 
297, 1990. 169 ref. 


Descriptors: *Agricultural runoff, *Clean Water 
Act, *Environmental protection, *Judicial deci- 
sions, *Permits, *Water law, *Wetlands, Agricul- 
tural practices, Cultivated area, Drainage effects, 
Federal jurisdiction. 


Section 404 of the Clean Water Act requires a 
dredge and fill permit whenever dredge or fill 
material is deposited into any of the “Waters of the 
United States’. However, the Clean Water Act 
exempts incidental discharges into ‘waters of the 
United States’ resulting from normal, ongoing 
types of farming activities. United States v. Lar- 
kins, presented the Sixth Circuit United States 
Court of Appeals with the issue of whether the 
Clean Water Act's farm exemptions applied when 
the landowners replaced one type of wetland crop 
with another type of wetland crop, eventually 
draining and filling the wetland area of his proper- 
ty. The Sixth Circuit held that the farming exemp- 
tion to section 404’s permit requirement is not 
applicable when a farmer switches from one wet- 
land crop to another thereby causing wetland to be 
filled. Where an area served primarily wetiand 
functions, even though adjacent to farming activi- 
ties, the courts have consistently found that if the 
effect of the change in land use is to convert 
extensive areas of water into dry land, the conver- 
sion is not a ‘normal’ farming or silviculture activi- 
ty within the meaning of section 404(f)(1). The 
court in Larkins followed the same approach in 
examining the consequences of the landowner’s 
activity. Even though the Larkins used the bot- 
tomlands for silviculture and some row crop culti- 
vation prior to draining and filling the land, the 
court refused to hold that the conversion to dry 
land fell within the section 404 permit exemption. 
The holding in Larkins is consistent with the gen- 
eral approach used by other courts and is conso- 
nant with Congress’ intention that the farming 
exemption be construed narrowly. (Brunone-PTT) 
W91-01123 


IS THERE A RESERVED WATER RIGHT FOR 
WILDLIFE ON THE WIND RIVER INDIAN 
RESERVATION: A CRITICAL ANALYSIS OF 
THE BIG HORN RIVER GENERAL ADJUDI- 
CATION. 

D. M. Stanton. 

South Dakota Law Review, Vol. 35, No. 2, p 326- 
340, 1990. 148 ref. 


Descriptors: *Big Horn River, *Federal jurisdic- 
tion, *Judicial decisions, *Reservation doctrine, 


*Water law, *Water rights, *Wildlife, Agriculture, 
History, Indian reservations, Legal aspects, Wild- 
life habitats, Wyoming. 


In In re the Rights to Use the Water in the Big 
Horn River the Supreme Court of Wyoming held 
that Indian tribes occupying the Wind River 
Indian reservation and the United States were enti- 
tled to an award of reserved water rights quanti- 
fied solely on the basis of an agricultural purpose 
for the Indian reservation dating from the time the 
reservation was created. This note contends that 
the court erred in failing to follow the Special 
Master's report wherein wildlife uses were includ- 
ed in the quantification of the reserved water rights 
award. The Wind River Indian Reservation was 
reserved from the public domain by the United 
States as the permanent home of the Eastern Sho- 
shone and Bannock Tribes of Indians by the 
Second Treaty of Fort Bridger in 1868. Implicit in 
this reservation was a reserved water right in quan- 
tities necessary to fulfill the purposes for which the 
reservation was created. The 1868 Treaty encour- 
aged agricultural development. However, the 
Treaty also provided for the use of the reservation 
as a permanent home for the Tribes, and specifical- 
ly preserved hunting rights. As the Tribes subsist- 
ed on the indigenous wildlife at the time the Treaty 
was signed, and since both parties contemplated 
this means of subsistence into the indefinite future, 
the court should have awarded additional reserved 
water rights in an amount sufficient to maintain 
wildlife populations at historic levels on the reser- 
vation. (Brunone-PTT) 

W91-01124 


ENVIRONMENTAL IMPACT ASSESSMENT: 
THE EXAMPLE OF MARINE BIOLOGY AND 
THE UK POWER INDUSTRY. 

Central Electricity Generating Board, Fawley 
(England). Marine Biological Unit. 

R. N. Bamber. 

Marine Pollution Bulletin MPNBAZ, Vol. 21, No. 
6, p 270-274, June 1990. 1 fig, 9 ref. 


Descriptors: *Electric power production, *Envi- 
ronmental impact statement, *Environmental 
policy, *Environmental protection, *Europe, 
*United Kingdom, Ecological effects, Electric 
powerplants, Regulations, Water resources devel- 
opment. 


Environmental impact assessment (EIA) is a proc- 
ess which has been undertaken in some form by the 
Central Electricity Generating Board in the U.K. 
for many decades, both as a contribution to public 
enquiries for consent application and as a natural 
response to the statutory conditions of the Elec- 
tricity Act of 1957. The formal title comes from 
the US originating in the National Environmental 
Policy Act of 1969. The Commission of the Euro- 
pean Communities committed to an official EIA in 
1988. The directive became law in July 1988 for 
any power generating plant with a heat output of 
300 MW or more and may be required for smaller 
plants. The purpose of any single phase of an EIA 
is to produce the data necessary for the Environ- 
mental Statement (ES), which must form a cohe- 
sive whole as a procedure of collation, not correc- 
tion. The ES must make the process of decision 
easier and meaningful to judges, lawyers, assessors, 
objectors, and officials. The steps for a biological 
EIA procedure are: (1) identify the site; (2) deter- 
mine the fauna and flora, gather the data; (3) 
identify sensitive or important species or communi- 
ties; (4) determine the relevant aspects of the de- 
velopment; (5) determine the potential interactions 
and degree of effect; (6) suggest minimizing or 
ameliorative procedures; and (7) define post-audit- 
ing of monitoring sites. (King-PTT) 

W91-01158 


DEVELOPING AN ECONOMIC METHODOL- 
OGY FOR LEGAL PROVISIONS REGULAT- 
ING GROUNDWATER POLLUTION. 

Georgia Univ., Athens. Dept. of Agricultural Eco- 
nomics. 

For primary bibliographic entry see Field 5G. 
W91-01217 


WATER QUALITY: THE PUBLIC DIMEN- 
SION. 

Middlesex Polytechnic, London (England). Flood 
Hazard Research Centre. 

For primary bibliographic entry see Field 5G. 
W91-01218 


WASTES FROM ANIMAL BREEDING: WATER 
QUALITY STANDARDS IN AN INTEGRATED 
PERSPECTIVE OF TREATMENT AND VAL- 
ORIZATION FOR PORTUGAL AND SOUTH- 
ERN EUROPE. 

Universidade Nova de Lisboa (Portugal). Facul- 
dade de Ciencias e Tecnologia. 

For primary bibliographic entry see Field 5D. 
W91-01248 


EXPERT TESTIMONY FOR THE PLAINTIFFS 
IN THE CASE THAT BROUGHT OHIO 
GROUND-WATER LAW INTO THE 20TH CEN- 
TURY. 

Ohio State Univ., Columbus. Dept. of Geology 
and Mineralogy. 

E. S. Blair, and S. E. Norris. 

Ground Water GRWAAP, Vol. 28, No. 5, p 767- 
774, September/October 1990. 8 fig, 13 ref. 


Descriptors: *Groundwater management, *Ohio, 
*Water law, *Water use, Case studies, Competing 
use, Legal aspects, Water resources management. 


The 1984 Ohio Supreme Court ruling on Cline v. 
American Aggregates changed Ohio’s groundwat- 
er law from an 1861 ruling based on the English 
Rule of absolute ownership to a doctrine of reason- 
able use which recognizes that landowners have 
the privilege to use the water beneath their land, 
but can be held liable to others if their use of 
groundwater causes others unreasonable harm. 
The Ohio Supreme Court did not define unreason- 
able harm in the Cline case. As a result, unreason- 
able harm is being established through case law, 
the first such case being the relitigation of Cline v. 
American Aggregates. Depositions and expert tes- 
timony presented during the Cline cases, which 
represent a group of 56 landowners in a single 
lawsuit, showed the diverse ways in which the 
quantity and quality of groundwater used for do- 
mestic water supplies were affected by operation 
of a dewatering system at an aggregate mine. The 
testimony highlighted the complex interaction be- 
tween regional hydrodynamics, variations in local 
geohydrologic settings, well construction methods, 
spatial variations in infiltration and recharge, and 
vertical leakage with the effects of the regional 
decline in water levels produced by the dewatering 
system. The decisions in the Cline cases recognized 
that groundwater is a common resource which 
needs to be shared and managed for the common 
benefit of all. The decisions are consistent with 
changes in groundwater laws in other midwestern 
states. (Lantz-PTT) 

W91-01302 


SUPPORTING WORLD HYDROLOGY: AC- 
TIVITIES OF INTERNATIONAL HYDROLO- 
GICAL PROGRAMS. 

World Meteorological Organization, Geneva 
(Switzerland). Dept. of Hydrology and Water Re- 
sources. 

J. C. Rodda. 

EOS EOSTAJ, Vol. 71, No. 30, p 996-997, July 24, 
1990. 2 fig, 12 ref. 


Descriptors: *International agreements, *Interna- 
tional hydrological decade, *Meteorological data, 
*Water resources development, Disasters, Fore- 
casting, Foreign research, Hydrologic data, Insti- 
tutions, Monitoring, Publications. 


The 160 member countries of the World Meteoro- 
logical Organization (WMO) are intimately in- 
volved in routinely observing, recording, analyz- 
ing, and forecasting the procession of hydrological 
phenomena (floods, droughts, soil erosion, pollu- 
tion incidents, landslides, avalanches, river ice for- 
mation and breakup) that occur within their terri- 
tories. These agencies are also involved in water 
resources assessment. The hydrological services 





that perform these tasks face the painstaking re- 
cording of events and the utilization of tried and 
tested methods for prediction and forecasting on a 
regular basis: standardization of methods, the cre- 
ation of archives, and the exchange of data. The 
networks they operate and the data they collect 
provide the essential ingredient of many research 
projects. WMO'’'s activities in support of operation- 
al hydrology include reports on flood frequency 
analysis and water quality monitoring; a Guide to 
Hydrological Practices; Technical Regulations; na- 
tional testing of suspended sediment samplers, cur- 
rent meters, and water level recorders; an inter- 
comparison of 14 models from 11 countries; and 20 
or so technical assistance projects in hydrology. 
The Commission for Hydrology has agreed upon a 
program that is being implemented by 32 rappor- 
teurs and working group members, and includes 
the International Decade for Natural Disaster Re- 
duction and the issues of climate change. Impor- 
tant to most, if not all, of these endeavors is the 
improvement in the knowledge and understanding 
of the hydrological cycle. (Fish-PTT) 

W91-01457 


COASTAL ZONE MANAGEMENT IN BRITISH 
COLUMBIA: AN INSTITUTIONAL COMPARI- 
SON WITH WASHINGTON, OREGON, AND 
CALIFORNIA. 

Simon Fraser Univ., Burnaby (British Columbia). 
Natural Reource Management Program. 

J. C. Day, and D. B. Gamble. 

Coastal Management CZMJBF, Vol. 18, No. 2, p 
115-141, 1990. 1 tab, 66 ref. 


Descriptors: *British Columbia, *California, 
*Canada, *Coastal zone management, *Environ- 
mental policy, *Oregon, *Washington, *Water re- 
sources management, Governmental interrelations, 
Institutions, Legislation, Local governments, Man- 
agement planning, Resources development. 


The basis for coastal zone management in the 
United States is established in legislation. In com- 
parison, Canadian federal and provincial govern- 
ments have adopted a piecemeal approach for man- 
aging a variety of concerns examined here: water 
quality, ecological protection, public access, aes- 
thetics, natural hazards, and water dependency. As 
a result of this approach, which is characterized by 
a minimum of federal, provincial, and interjurisdic- 
tional coordination, the British Columbia coastal 
zone is showing signs of stress. For example, major 
shellfish harvesting areas are being lost to water 
pollution; ecologically sensitive habitats are being 
consumed by urban, commercial, and industrial 
expansion; recreation and tourism opportunities are 
being impaired by clear cutting and other inappro- 
priate developments; and infrastructure is allowed 
in flood-prone and erosion-prone areas. Recom- 
mendations to improve the approach to coastal 
management in British Columbia include a variety 
of innovations. New federal and provincial poli- 
cies, legislation, institutions, and experimentation 
with local and regional integrated resource plan- 
ning are required to better govern the coastal zone. 
Increased support for existing agencies, public in- 
volvement, and access to information as well as 
more common use of environmental impact studies 
are needed to justify proposed coastal develop- 
ments. (Author's abstract) 

W91-01618 


ENVIRONMENTALISM, POLICY FACTORS 
AND THE COURTS IN NEW ZEALAND. 
Victoria Univ., Wellington (New Zealand). 

D. E. Fisher. 

Environmental and Planning Law Journal 
EPLJEX, Vol. 6, No. 4, p 316-331, December 
1989. 28 ref. 


Descriptors: *Environmental policy, *Jurisdiction, 
*Legal aspects, *New Zealand, *Resources man- 
agement, Administrative agencies, Legislation, 
Policy making. 


Environmentalism, it was suggested, is simply an 
approach to decision making. This analysis is con- 
cerned specifically with the changes that have 
taken place within the environmental legal system 
of New Zealand within the last five years. The 
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Treaty of Waitangi is in form an agreement con- 
cluded in 1840 between the Crown and a group of 
Maori Chiefs guaranteeing the exclusive and undis- 
turbed possession of their lands to the Chiefs and 
their Tribes. The Treaty of Waitangi is being in- 
creasingly recognized as an instrument of legal 
significance so that at some stage in the future it is 
likely to be seen as a formal impediment upon the 
legislative capacity of Parliament. In recent years, 
Parliament has enacted three major statutes with 
implications for environmentalism: (1) The Envi- 
ronment Act (1986) establishes the Ministry for the 
Environment and the Parliamentary Commissioner 
for the Environment; (2) The State-owned Enter- 
prises Act (1986) provides for the formation, inter 
alia, of the Coal Corporation of New Zealand Ltd, 
the Electricity Corporation of New Zealand Ltd, 
the Land Corporation Ltd, and New Zealand For- 
estry Corporation Ltd; and (3) The Conservation 
Act (1987) established the Department of Conser- 
vation as a department of government. The New 
Zealand courts have, either independently of legis- 
lation or by the creative use of legislation, treated 
Maori cultural and spiritual values as matters rele- 
vant to environmental management. The signifi- 
cance of environmental perspectives, statutory 
statements of objective, and policy conflicts be- 
tween environmental statutes have been practical 
difficulties faced by the New Zealand environmen- 
tal legal system. (MacKeen-PTT) 

W91-01622 


FEDERAL AND STATE ROLES IN ENVIRON- 
MENTAL ENFORCEMENT: A PROPOSAL 
FOR A MORE EFFECTIVE AND MORE EFFI- 
CIENT RELATIONSHIP. 

Minnesota State Government, St. Paul. 

For primary bibliographic entry see Field 5G. 
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LIABILITY FOR DAMAGES ARISING FROM 
AN OIL SPILL. 

Exxon Co. USA, Houston, TX. 

For primary bibliographic entry see Field 5G. 
W91-01627 


ACCOMMODATING FISH AND 
INTERESTS UNDER THE FPA. 
Gordon, Thomas, Honeywell, Malanca, Peterson 
and Daheim, Seattle, WA. 

J. A. Bearzi, and W. R. Wilkerson. 

Natural Resources & Environment NRENEL, 
Vol. 4, No. 4, p 20-22,57-58, Spring 1990. 


WILDLIFE 


Descriptors: *Federal jurisdiction, *Fish conserva- 
tion, *Hydroelectric plants, *Legislation, *Licens- 
ing, *Wildlife conservation, Administrative agen- 
cies, Legal aspects, Project planning. 


The Federal Power Act (FPA), as amended by the 
Electric Consumers Protection Act of 1986 
(ECPA) governs the licencing of hydroelectric 
projects by the Federal Energy Regulatory Com- 
mission (FERC). ECPA has significantly changed 
the relationships among electric power interests, 
environmental advocates, fish and wildlife inter- 
ests, treaty tribes, and state and federal agencies. 
The new hydroelectric licencing and relicensing 
process under ECPA illustrates the cycle of Con- 
gress responding to pressure by interest groups 
before judicial solutions fully achieve what these 
groups seek. The major fish and wildlife provisions 
of the newly amended FPA require that: (1) the 
FERC give conservation interests equal consider- 
ation with developmental interests in licencing de- 
cisions; (2) where the project is within a reserva- 
tion, the FERC adopt the recommendations of the 
federal agency managing the reservation; (3) a 
project must be ‘best adapted’ to a comprehensive 
plan for improving or developing a waterway; (4) 
licence conditions adequately protect, mitigate 
damages to, and enhance fish and wildlife; and (5) 
a licensee construct, maintain, and operate at its 
own expense such fishways as may be prescribed 
by the Secretary of the Interior or the Secretary of 
Commerce. The FERC relicensing consultation 
process consists of three stages: (1) prefiling con- 
sultation; (2) applicant identifies its internal licens- 
ing team; and (3) public information forums. Af- 
fected tribes must be included in the process from 


the outset and be treated as any other government 
agency. If policy makers cannot resolve their dis- 
putes, the consultation process allows the Director 
of the FERC Office of Hydropower Licensing to 
do so. It is recommended that applicants utilize 
every opportunity to settle fish and wildlife issues 
in prefiling consultation, in order to avoid the 
litigation-legislation cycle. (MacKeen-PTT) 
W91-01628 


CALIFORNIA V. FERC: STATE REGULATION 
OF FEDERAL HYDROPOWER. 

T. J. P. McHenry, and J. D. Echeverria. 

Natural Resources & Environment NRENEL, 
Vol. 4, No. 4, p 26-28,58-59, Spring 1990. 


Descriptors: ‘*California, *Federal jurisdiction, 
*Hydroelectric plants, *Judicial decisions, *State 
jurisdiction, Administrative agencies, Hydroelec- 
tric power, Legal aspects, Legislation, Licensing, 
Placerville, Project planning, Rock Creek, Water 
regulation, Water resources development. 


On December 4, 1989, the United States Supreme 
Court granted the state of California’s petition for 
certiorari in a case which will resolve whether the 
Federal Power Act (FPA) preempts state water 
regulatory laws or whether Congress intended that 
hydroelectric projects licensed by the Federal 
Energy Regulatory Commission (FERC) must 
comply with the requirements of state water law. 
The case arises from a hydropower project on 
Rock Creek, a tributary of the South Fork of the 
American River located near Placerville, Califor- 
nia. The California State Water Resources Control 
Board (State Board) found that flow rates set by 
the FERC would greatly reduce the fishery habitat 
in Rock Creek and adopted permanent higher flow 
rates. The State of California, acting on behalf of 
the State Board, has taken the position that federal- 
ly licensed hydropower projects must comply with 
state water rights law. The Supreme Court's analy- 
sis of the state role in regulating hydropower 
projects will turn on section 27 of FPA, which has 
been characterized as an ‘antipreemption provi- 
sion’. A congressional intent to defer to state regu- 
lation of water resources is revealed in the Federal 
Water Power Act, later incorporated into the 
FPA. In California v. United States (1978), the 
requirement for water leases for the protection of 
fish imposed by the State Board was upheld by the 
Supreme Court. A Ninth Circuit decision cited 
FERC’s ‘comprehensive hydropower planning au- 
thority’ to support the conclusion that FERC is 
vested with exclusive jurisdiction over hydropow- 
er projects. Oral argument in California v. FERC 
was scheduled for March 20, 1990, and a decision 
was expected by the end of the term. (MacKeen- 
PTT 


) 
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URBAN CAPACITY SHARING: AN INNOVA- 
TIVE PROPERTY RIGHT FOR MATURING 
WATER ECONOMIES. 

University of New England, Armidale (Australia). 
Centre for Water Policy Research. 

N. J. Dudley. 

Natural Resources Journal NRJOAB, Vol. 30, No. 
2, p 381-402, 1990. 63 refs. 


Descriptors: *Water allocation, *Water manage- 
ment, *Water rights, *Water supply, Administra- 
tion, Economic aspects, Urban capacity sharing, 
Water demand, Water policy, Water users. 


Researchers have previously proposed an innova- 
tive property right structure for sharing reservoir 
catchment water between groups of users and, in 
the case of irrigation farmers, between individual 
users. The concept is being implemented for shar- 
ing between groups. An urban version for individ- 
ual consumers, urban capacity sharing, has a 
number of attractive features as an alternative 
property rights structure. Its introduction would 
create decentralized demand management with 
consumers taking the opportunity cost of water 
into account. It would be as if each user had his 
own small reservoir on his own small stream. 
Urban capacity sharing would provide a sound 
basis for achieving high levels of short and long 
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run economic efficiency of water use. Its introduc- 
tion into urban water economies would be easier 
and more beneficial if completed early in the water 
economy maturation process. (Author's abstract) 
W91-01632 


IN RE RIGHTS TO USE WATER IN THE BIG 
HORN RIVER 753P.2D76 (WYO. 1988). 

P. Rogers. 

Natural Resources Journal NRJOAB, Vol. 30, No. 
2, p 439-458, 1990. 118 ref. 


Descriptors: *Indian reservations, *Judicial deci- 
sions, *Legal aspects, *Water rights, *Water use, 
*Wyoming, Big Horn River, Federal jurisdiction, 
State jurisdiction, Water law, Wind River Reserva- 
tion. 


In 1977, the State of Wyoming initiated a suit 
destined to become the first general stream adjudi- 
cation involving Indian reserved water rights com- 
pleted under state jurisdiction. In In re Rights to 
use Water in the Big Horn River (Big Horn), 
decided in February 1988, the Wyoming Supreme 
Court quantified the reserved water rights of the 
Shoshone and Arapahoe tribes of the Wind River 
Reservation in northwestern Wyoming. The deci- 
sion in Big Horn set the stage for future state 
adjudications of Indian reserved water rights. The 
court's strict application of the New Mexico pri- 
mary purpose test in tandem with its narrow inter- 
pretation of the Second Treaty of Fort Bridger 
departed from accepted principles of federal law. 
Since the Wind River Reservation is the only 
Indian reservation in Wyoming, the decision may 
never be followed. However, other states faced for 
the first time with complex Indian water adjudica- 
tions previously within the exclusive jurisdiction of 
the federal courts may find the Big Horn decision 
persuasive. If so, the decision may herald a shift 
away from liberal federal treaty interpretation in 
the Indian water rights context toward a more 
restrictive state view, unsupported by existing Su- 
preme Court precedent. (MacKeen-PTT) 
W91-01633 


CITIZEN ENFORCEMENT OF CLEAN WATER 
ACT VIOLATIONS; THE SUPREME COURT 
STEERS A NEW COURSE OVER MUDDIED 
WATERS; GWALTNEY OF SMITHFIELD, LTD. 
V. CHESAPEAKE BAY FOUNDATION, INC. 

S. J. Viscoli. 

Natural Resources Journal NRJOAB, Vol. 30, No. 
2, p 459-469, 1990. 75 ref. 


Descriptors: *Clean Water Act, *Judicial deci- 
sions, *Public participation, *Water law, *Water 
pollution, Federal jurisdiction, Legal aspects, Leg- 
islation, Litigation, Water quality standards. 


In Gwaltney of Smithfield, Ltd. v. Chesapeake 
Bay Foundation, Inc. the Supreme Court held that 
citizens may bring suit under the Federal Water 
Pollution Control Act (FWPCA) if they can make 
a good faith allegation of continuous or intermit- 
tent violations, but they may not bring suit for 
wholly past allegations. The Court's decision 
cleared up a three way conflict in the circuit 
courts’ interpretation of the citizen suit provisions 
of the FWPCA. Between 1981 and 1984, the peti- 
tioner, Gwaltney of Smithfield, Ltd., discharged 
effluents in excess of its National Pollutant Dis- 
charge Elimination System (NPDES) permit. Re- 
spondents Chesapeake Bay Foundation and the 
National Resources Defense Council, both envi- 
ronmental groups, used FWPCA’s citizen suit pro- 
vision after first notifying the federal administrator 
and giving the state or federal authorities 60 days 
in which to enforce the NPDES violations. The 
Court's conclusion was based on an intricate expla- 
nation of the procedure Congress expected after 
the filing of the lawsuit and before the imposition 
of relief. In future, litigation is likely to focus on 
the gray area in between a past violation and a 
continuous violation. (MacKeen-PTT) 

W91-01634 


MAR DEL PLATA ACTION PLAN: REVIEW 
OF PROGRESS OF IMPLEMENTATION IN 
ASIA AND THE PACIFIC. 


For primary bibliographic entry see Field 6B. 
W91-01679 


REGIONAL OVERVIEW OF WATER QUALITY 
MONITORING. 

For primary bibliographic entry see Field 6B. 
W91-01680 
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EYE TO EYE WITH HURRICANE GLORIA ON 
VIRGINIA’S TANGIER ISLAND. 

Old Dominion Univ., Norfolk, VA. 

For primary bibliographic entry see Field 6B. 
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PERMIT REFORM THROUGH COASTAL 
CONSISTENCY PREVIEW: AN ANALYSIS OF 
ALASKA’S COORDINATED PROCESS. 

Alaska Univ., Fairbanks. 

T. J. Gallagher. 

Coastal Management CZMJBF, Vol. 18, No. 2, p 
179-193, 1990. 2 fig, 3 tab, 13 ref. 


Descriptors: *Administrative decisions, *Alaska, 
*Coastal zone management, *Land development, 
*Permits, Administration, Coasts, Federal jurisdic- 
tion, Legislation, Surveys. 


In 1984 the state of Alaska created a process that 
combined permit review with coastal district 
review of proposed state and federal projects as 
provided by the Alaska Coastal Management Act. 
The process, managed by the Division of Govern- 
mental Coordination, incorporates permit reform 
strategies such as joint reviews, preapplication con- 
sultation, time-limiting techniques, and a rapid ap- 
peals process. This study examined the success of 
the process through a survey of 74 people, includ- 
ing permit applicants, both private and public, and 
representatives of coastal districts and state permit- 
ting agencies. Responses support the conclusion 
that the process achieves its primary goals of co- 
ordinating permits, increasing communication 
among participants, and increasing participation of 
local communities, as well as other benefits such as 
saving applicants and agencies time and money. 
Although all groups suggested changes to the 
process, all groups felt strongly that the process 
should be retained. (Author's abstract) 

W91-01621 
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Water Development 


MODIFICATION OF COASTAL CURRENTS 
BY POWER PLANT INTAKE AND THERMAL 
DISCHARGE SYSTEMS. 

Scripps Institution of Oceanography, La Jolla, CA. 
Center for Coastal Studies. 

For primary bibliographic entry see Field 8B. 
W91-01057 


UNEXPECTED HYDROLOGIC PERTURBA- 
TION IN AN ABANDONED UNDERGROUND 
COAL MINE: RESPONSE TO SURFACE REC- 
LAMATION. 

Indiana Geological Survey, Bloomington. 

For primary bibliographic entry see Field 4C. 
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FEDERAL-STATE TENSIONS IN AUSTRA- 
LIAN ENVIRONMENTAL MANAGEMENT: 
THE WORLD HERITAGE ISSUE. 

Murdoch Univ. (Western Australia). Dept. of Po- 
litical Science. 

B. Davis. 

Environmental and Planning Law Journal 
EPLJEX, Vol. 6, No. 2, p 66-78, June 1989. 24 ref. 


Descriptors: *Australia, *Conservation, *Environ- 
mental protection, *Federal jurisdiction, *Re- 
source management, *State jurisdiction, *World 
Heritage sites, Legal aspects, Political aspects. 


Nowhere is the conflict of values inherent in con- 
servation and resource development more glaring- 
ly obvious than in the political and legal battles 
which have often accompanied proposed World 
Heritage Listing. From the wilderness of South 
West Tasmania through tropical rainforests of 
North Queensland to the open spaces of Kakadu, 
the struggle between competing interests has mir- 
rored the shifting values of Australian society as a 
whole. Australia has met its internal obligations 
and appears willing to fund World Heritage sites 
and the States have received substantial financial 
compensation. The Commonwealth has only acted 
after repeated attempts at negotiation and in in- 
stances where mismanagement of resources is 
clearly evident at State levels. The extent to which 
State and Territorial decisions can be permitted to 
infringe upon foreign policy clearly has limits. 
Some of the unilateral actions taken by the Tasma- 
nian, Queensland and Northern Territory Govern- 
ments in directly confronting World Heritage 
Committee members can only be regarded as dam- 
aging to Australia’s reputation, particularly as the 
aim is frequently political point-scoring, rather 
than any deep concern about environmental issues. 
(Brunone-PTT) 
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QUEENSLAND RAINFOREST AND WET- 
LANDS CONFLICT: AUSTRALIA’S EXTERNAL 
AFFAIRS POWER--DOMESTIC CONTROL 
AND INTERNATIONAL CONSERVATION. 
Lewis and Clark Coll., Portland, OR. Northwest- 
ern School of Law. 

For primary bibliographic entry see Field 6E. 
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ENVIRONMENTAL IMPACT ASSESSMENT: 
THE EXAMPLE OF MARINE BIOLOGY AND 
THE UK POWER INDUSTRY. 

Central Electricity Generating Board, Fawley 
(England). Marine Biological Unit. 

For primary bibliographic entry see Field 6E. 
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DEEP-WELL IN THE NORTH-HOLLAND 
DUNE AREA. 
Waterworks 
(Netherlands). 
For primary bibliographic entry see Field 4B. 
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of North-Holland, Bloemendaal 


GLOBAL CLIMATE CHANGE: IMPLICA- 
TIONS FOR AIR TEMPERATURE AND 
WATER SUPPLY IN CANADA. 

Canadian Climate Centre, Downsview (Ontario). 
For primary bibliographic entry see Field 2B. 
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ENVIRONMENTAL IMPACTS OF DEVELOP- 
MENT ON WETLANDS IN ARID AND SEMI- 
ARID LANDS. 

University Coll., London (England). Dept. of Ge- 
ography. 

G. E. Hollis. 

Hydrological Sciences Journal HSJODN, Vol. 35, 
No. 4, p 411-428, August 1990. 1 fig, 46 ref. 


Descriptors: *Ecological effects, *Ecosystems, 
*Environmental impact, *Land development, 
*Water resources development, *Wetlands, Agri- 
culture, Arid lands, Greece, New Zealand, Semi- 
arid lands, United States, Urbanization, Water re- 
sources management. 


Wetlands, as defined by the Ramsar (Greece) Con- 
vention, are productive ecosystems providing 
goods and services for people. Negative effects 
from the ‘development’ of wetlands are exempli- 
fied through adverse climatic effects (Aral Sea, 
USSR), inadvertent environmental changes (Cana- 
dian Prairie Potholes), non-sustainable alternative 
uses (South Chad Irrigation Scheme, Nigeria), ex- 
acerbation of problems (Garaet El Haouaria, Tuni- 
sia), detrimental effects on rare species (Mikri 
Prespa, Greece), social disruption (Kissingin 
Fadama, Nigeria), international obligations (Ich- 





keul, Tunisia), and sub-optimal management 
(Weija-Panbros, Ghana). The functions and values 
of wetlands are described in the ‘Adamus ap- 
proach,” and are exemplified even for the ‘dry’ 
areas of the Hadejia-Nguru wetlands (Nigeria) and 
Lake Hula (Israel). Wetlands are threatened by 
agricultural intensification, pollution, engineering 
schemes, and urban development. Since the soci- 
eties and institutions that degrade wetlands are 
themselves complex systems, an understanding of 
hydrology and ecology is insufficient for a wetland 
manager. Wetland destruction can be aided by 
misconceptions, public subsidy, international funds, 
local-scale planning, sectoral approaches, and 
narrow disciplinary thinking. National Wetland 
Strategies are needed, on the order of those pres- 
ently developed in New Zealand and the United 
States. Hydrologists should be more involved in 
wetlands and their sustainable utilization. ‘Political 
hydrology’ must complement ‘scientific hydrolo- 
gy.’ (Author's abstract) 
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DOWNSTREAM OF THE NOVOSIBIRSK HY- 
DROELECTRIC STATION ON THE OB RIVER. 
For primary bibliographic entry see Field 4A. 
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CURRENT PROBLEMS AND PRACTICE OF 
ENGINEERING-GEOLOGICAL SURVEYS 
WHEN DESIGNING LARGE RESERVOIRS. 

V. V. Kayakin. 

Hydrotechnical Construction HYCOAR, Vol. 23, 
No. 10, p 592-597, April 1990. 1 fig, 1 tab. Translat- 
ed from Gidrotekhnicheskoe Stroitelstvo, No. 10, 
p 28-32, October 1989. 


Descriptors: *Environmental engineering, *Hy- 
draulic design, *Hydraulic engineering, *Hydro- 
electric plants, *Reservoir design, *Soviet Union, 
Design criteria, Design standards, Ecological ef- 
fects, Geological surveys, Hydraulic structures. 


Current ecological problems include the negative 
consequences of cresting flatland reservoirs in the 
1940-1950s, when protective measures were not 
specified, and at that time in the Soviet Union and 
abroad there was no experience in evaluating the 
interaction of large reservoirs with the environ- 
ment. The reasons a negative attitude toward hy- 
drotechnical construction in the past 20-30 years 
include underestimation of the significance of 
design and surveys of reservoirs in comparison 
with the main hydraulic structures, and shirking of 
design and surveying organizations from responsi- 
bility for errors. There recently occurred a notice- 
able decrease in the extent of engineering-geologi- 
cal surveys for large reservoirs. The technical 
scheme of these surveys should include the follow- 
ing elements: construction of engineering-geologi- 
cal models of the interaction of the reservoir with 
the geologic environment using analogs; organiza- 
tion of regime observations at the feasibility stage; 
limiting the possible effects of the reservoir on the 
geological environment; recommendations on the 
structure technology and on engineering measures 
based on a combined model analysis of the interac- 
tion of the structures with the environment and 
limiting conditions of this interaction; inspection of 
the structures during construction and monitoring 
during their operation; and recommendations on 
reconstruction of the reservoir based on an analysis 
of the results of monitoring its interaction with the 
environment. A special agency should be created 
to develop the main directions for creating reser- 
voirs, to coordinate observations and investiga- 
tions, and to perform protective measures. (Fish- 
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PRIORITIZING FLOW ALTERNATIVES FOR 
SOCIAL OBJECTIVES. 

Colorado State Univ., Fort Collins. Water Re- 
sources Research Inst. 

M. Flug, and J. Ahmed. 

Journal of Water Resources Planning and Manage- 
ment (ASCE) JWRMDS, Vol. 116, No. 5, p 610- 
624, September/October 1990. 2 fig, 5 tab, 7 ref. 
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Most mathematical modeling efforts in water re- 
sources fall far short of adequately including social 
and environmental objectives. Although many 
modelers have good intentions at the start of their 
analyses, the objective functions and constraint sets 
do not provide a good mechanism for addressing 
these resource issues. Results from a three-reser- 
voir network simulation model were numerically 
rated for impact upon 22 natural resource at- 
tributes associated with seven resource objectives. 
Priority weighting of individual resource objec- 
tives was included, as well as the ranking of impor- 
tance for each attribute to its respective resource 
objective. This technique provides a quantitative 
and objective approach to evaluate flow regulation 
alternatives. Input from special interest groups, the 
general public, and concerned individuals, as well 
as professionals in each resource area, are a part of 
the overall analysis. The simple technique provides 
a screening tool to identify good and bad flow 
alternatives. These methods were successfully ap- 
plied to a three-reservoir system at Voyageurs 
National Park on the Minnesota and Canadian 
border. (Author's abstract) 
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HYDROELECTRIC DAMS AND THE DE- 
CLINE OF CHINOOK SALMON IN THE CO- 
LUMBIA RIVER BASIN. 

Marquette Univ., Milwaukee, WI. Dept. of Eco- 
nomics. 

D. E. Booth. 

Marine Resource Economics JMREDD, Vol. 6, 
No. 3, p 195-211, 1989. 8 tab, 29 ref. 


Descriptors: *Chinook, *Columbia River, *Dam 
effects, *Ecological effects, *Hydroelectric plants, 
*Salmon, *Water resources management, Environ- 
mental impact, Fish harvest, Fish migration, Fish 
populations, Oregon, Regression analysis, Spawn- 
ing, Washington, Watershed management. 


Chinook salmon runs into the mouth of the Colum- 
bia River (Oregon and Washington)--runs that his- 
torically were among the largest in the world-- 
have declined significantly since the mid-1920s. 
The decline is thought to be partly attributable to 
the construction of hydroelectric dams. The mag- 
nitude of losses in chinook salmon runs caused by 
hydroelectric dams has been estimated using re- 
gression analysis. Such estimates are not only of 
historical interest but also can potentially affect the 
extent of efforts to mitigate salmon losses from 
hydropower operations. Congress has mandated 
that the magnitude of run losses caused by hydro- 
electric operations be considered in determining 
the extent of mitigation efforts. The total annual 
loss of chinook salmon resulting from both main- 
stem and tributary dams is estimated to be some- 
where between 3,543,890 and 4,891,897 fish. In- 
river runs have recently been less than the weight- 
ed and lagged spawner escapement levels for both 
the spring and summer runs, suggesting that the 
continued existence of these runs is clearly threat- 
ened. The regression equations can be used to 
calculate the optimum level of spawner escape- 
ment and the maximum run level that results given 
the existence of dams. Unless the ocean harvesting 
of summer chinook is reduced or extensive mitiga- 
tion efforts are undertaken, the summer run ap- 
pears to be doomed. The question is as much 
ethical as it is economic, given that the destruction 
of the wild spring and summer runs would be 
essentially equivalent to the destruction of species. 
(Fish-PTT) 
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HETEROTROPHIC MICROPLANKTON _IN 
PLANKTON SUCCESSIONS AND SELF PURI- 
FICATION PROCESSES ALONG THE YENI- 
SEI RIVER. 

Oceanology Dept, Gelendzhik, Krasnodar, 353470 
USSR. 


For primary bibliographic entry see Field 2H. 
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COMPARATIVE ANALYSIS OF STATE ENVI- 
RONMENTAL POLICY. 

Colorado State Univ., Fort Collins. Dept. of Politi- 
cal Science. 

J. P. Lester, and E. N. Lombard. 

Natural Resources Journal NRJOAB, Vol. 30, No. 
2, p 301-319, 1990. 1 fig, 4 tab, 39 ref. 


Descriptors: *Environmental policy, *Environ- 
mental protection, *Governmental interrelations, 
*Policy making, *State jurisdiction, Administrative 
agencies, Administrative decisions, Comparison 
studies, Data interpretation, Model studies, Politi- 
cal aspects. 


Since the enactment of the National Environmen- 
tal Policy Act (NEPA) of 1969, comparative state 
environmental policy studies have ranged from 
case studies to systematic input-output analyses. 
Conditions that promote or inhibit state environ- 
mental management have not been clearly identi- 
fied due to research problems such as lack of 
theory, a reliance upon cross-sectional (versus lon- 
gitudinal) analysis, limited measures of environ- 
mental effort, and inadequate analytical techniques. 
Sources of data on state commitment to environ- 
mental protection include Department of Com- 
merce, The Council of State Governments, The 
Conservation Foundation, and the Fund for Re- 
newable Energy and the Environment. Compara- 
tive state politics and policy research has been 
criticized as being atheoretical, endogenic, time- 
bound and methodologically unsound. An inter- 
governmental model is presented for future state 
environmental politics research which conceptual- 
izes the implementation process at the state level. 
This model adopts a conceptual framework that 
represents the intergovernmental nature of policy 
implementation in the 1980s (and presumably in the 
1990s). Such a framework would respond to the 
criticisms that previous research in this area has 
been too concerned with bivariate relationships (in 
the absence of a genuine theory) or has adopted a 
‘mainstream model’, which was endogenic (at best) 
or inaccurate (at worst) by assuming that only 
state-level variables influenced state policy out- 
puts. Obstacles to the further theoretical advance 
of the state environmental politics and policy liter- 
ature can be overcome by: (1) collecting data and 
analyzing relationships in a diachronic (longitudi- 
nal) fashion; (2) measuring state environmental 
policy with both expenditure and non-expenditure 
data and testing their relationships with predictor 
variables separately; (3) using path-analytic tech- 
niques whenever possible; and (4) combining quan- 
titative (fifty-state) with qualitative (case studies of 
individual states) analyses. (MacKeen-PTT) 
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ABUNDANCE OF SPAWNING PACIFIC 
SALMON IN TWO LAKE SUPERIOR 
STREAMS, 1981-1987. 

Department of Fisheries and Oceans, Sault Ste. 
Marie (Ontario). Great Lakes Lab. for Fisheries 
and Aquatic Sciences. 

For primary bibliographic entry see Field 81. 
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ESTIMATION OF RECRUITMENT FORGONE 
RESULTING FROM LARVAL FISH ENTRAIN- 
MENT. 

Michigan Univ., Ann Arbor. School of Natural 
Resources. 

A. L. Jensen. 

Journal of Great Lakes Research JGLRDE, Vol. 
16, No. 2, p 241-244, 1990. 1 tab, 1 fig, 12 ref. 


Descriptors: *Electric powerplants, *Entrainment, 
*Fish populations, *Lake Erie, *Model studies, 
*Perch, Fish eggs, Larvae, Mathematical analysis. 


A method for estimation of recruitment forgone, 
or lost, as a result of larvae and egg entrainment 
was developed; it requires parameter estimates 
only for recruited members of the population, 
which are more easily estimated than those for 
younger life stages. It requires no estimates for 
abundance. The method was applied to assess 
yellow perch larvae entrainment at the Monroe 
Power Plant, Monroe, Michigan, located on the 
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western basin of Lake Erie. The number of yellow 
perch larvae entrained was 128 million, which is an 
enormous number, but larvae mortality is high and 
the recruitment forgone was 8933 fish. (Author's 
abstract) 
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PERSPECTIVE ON AMERICA’S VANISHING 
STREAMS. 

Alabama Univ., University. Dept. of Biology. 

A. C. Benke. 

Journal of the North American Benthological So- 
ciety JNASEC, Vol. 9, No. 1, p 77-88, March 
1990. 9 fig, 1 tab, 20 ref. 


Descriptors: *Dam effects, *Data interpretation, 
*Environmental impact, *National Rivers Invento- 
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classification, *Stream conservation, *Streams, 
*Water resources management, Conservation, 
Dams, Stream exploitation, Stream improvement, 
United States, Water resources. 


The free-flowing nature of streams in the U. S. has 
been dramatically altered over the past century, 
especially through construction of dams. The Na- 
tionwide Rivers Inventory (NRI) estimated a total 
of 5,2000,000 km of streams in the contiguous 48 
states, but only 2% (< 100,000 km) have sufficient 
high quality features to be worthy of federal pro- 
tection status. The future of this dwindling number 
of high-quality streams is in doubt as proponents if 
development compete with conservation interests. 
Hydropower projects are projected to be built well 
into the future with a large increase in small 
projects (55% more than in 1988) even though the 
total generating capacity of the U. S. would in- 
crease only 0.3%. On the other hand, conservation 
efforts have resulted in increasing levels of federal 
protection of streams since the 1960s. National 
River or Wild and Scenic River status now pro- 
vides protection for almost 16,000 km of streams, 
but only about 10% are found east of the Mississip- 
pi River. Analysis of the NRI database showed 
that the greatest quantity and density of high- 
quality streams are found in the south-Atlantic 
states, where streams have the least protection. 
The greatest number of NRI streams are found in 
the Coastal Plain and Central Lowland physiogra- 
phic provinces. The NRI analysis showed only 42 
high-quality, free-flowing (no major dams) rivers 
> 200 km remaining in the 48 contiguous states. 
With continuing threats of exploitation, major con- 
servation efforts are required to preserve these last 
free-flowing streams. (Author's abstract) 
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EVALUATION OF DESIGNS OF PERIODIC 
COUNT SURVEYS FOR THE ESTIMATION OF 
ESCAPEMENT AT A FISHWAY. 
Department of Fisheries and Oceans, 
(Nova Scotia). Biological Sciences Branch. 
B. M. Jessop, and C. J. Harvie. 

North American Journal of Fisheries Management 
NAJMDP, Vol. 10, No. 1, p 39-45, Winter 1990. 3 
fig, 2 tab, 13 ref. 
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Descriptors: *Fish migration, *Nova Scotia, *Sam- 
pling, Alewife, Fish passages, Fish populations, 
Quality control, Statistical analysis. 


Counts of the number of alewives Alosa pseudo- 
harengus migrating through the fishway on the 
Gaspereau River, Nova Scotia, were used to evalu- 
ate the accuracy and precision of various sampling 
schemes for estimating the population mean (true 
mean count/sample unit (15 min)). High variability 
in counts within day and season required more 
intensive sampling than suggested by previous 
studies to estimate the population mean to within a 
given percent relative error. Stratification in some 
cases doubled or trebled the precision of the esti- 
mated mean relative to the mean obtained from 
simple random sampling, whereas systematic sam- 
pling produced no gain in precision. Stratification 
to reduce the number of sample units required for a 


given precision may reduce the power of a test to 
detect differences between annual estimates of pop- 
ulation means, depending on their variances. The 
importance of these interrelated factors should be 
determined before a particular scheme and level of 
effort are chosen for sampling. (Author's abstract) 
W91-01384 


VARIATIONAL SENSITIVITY ANALYSIS, 
DATA REQUIREMENTS, AND PARAMETER 
IDENTIFICATION IN A LEAKY AQUIFER 
SYSTEM. 

California Univ., Los Angeles. Dept. of Civil Engi- 
neering. 

For primary bibliographic entry see Field 2C. 
W91-01512 


WATER-RESOURCES DATA-NETWORK 
EVALUATION FOR MONTEREY COUNTY, 
CALIFORNIA, PHASE 3: NORTHERN SALI- 
NAS RIVER DRAINAGE BASIN. 

Geological Survey, Sacramento, CA. Water Re- 
sources Div. 

W. E. Templin, and R. C. Schluter. 

Available from Books and Open File Report Sec- 
tion, USGS, Box 25425, Denver, CO 80225. USGS 
Water-Resources Investigations Report 89-4123, 
1990. 104p, 9 fig, 12 tab, 76 ref. 


Descriptors: *California, *Hydrologic data, *Net- 
work design, *Salinas River, *Water resources 
data, Groundwater, Groundwater level, Ground- 
water management, Groundwater quality, Land 
use, Monterey County, Precipitation, Precipitation 
quality, Surface water, Surface water quality, Sur- 
face water records. 


This report evaluates existing data collection net- 
works and possible additional data collection to 
monitor quantity and quality of precipitation, sur- 
face water, and groundwater in the northern Sali- 
nas River drainage basin, California. Of the 34 
precipitation stations identified, 20 were active and 
are concentrated in the northwestern part of the 
study area. No precipitation quality networks were 
identified, but possible data collection efforts in- 
clude monitoring for acid rain and pesticides. Six 
of ten stream-gaging stations are active. Two sur- 
face water quality sites are sampled for suspended 
sediment, specific conductance, and chloride; one 
U.S. Geological Survey NASOAN site and one 
site operated by California Department of Water 
Resources make up the four active sampling loca- 
tions; reactivation of 45 inactive surface water 
quality sites might help to achieve objectives de- 
scribed in the report. Three local networks meas- 
ure water levels in 318 wells monthly, during peak 
irrigation, and at the end of the irrigation season. 
Water quality conditions are monitored in 379 
wells; samples are collected in summer to monitor 
saltwater intrusion near Castroville and are also 
collected annually throughout the study area for 
analysis of chloride, specific conductance, and ni- 
trate. An ideal baseline network would be an 
evenly spaced grid of index wells with a density of 
one per section. When baseline conditions are es- 
tablished, representative wells within the network 
could be monitored periodically according to spe- 
cific data needs. (USGS) 

W91-01836 


7B. Data Acquisition 


APPLICATION OF A HOLLOW-FIBER, TAN- 
GENTIAL-FLOW DEVICE FOR SAMPLING 
SUSPENDED BACTERIA AND PARTICLES 
FROM NATURAL WATERS. 

Geological Survey, Menlo Park, CA. 

For primary bibliographic entry see Field 5A. 
W91-01031 


VARIATIONS IN SUSPENDED SEDIMENT 
AND ASSOCIATED TRACE ELEMENT CON- 
CENTRATIONS IN SELECTED RIVERINE 
CROSS SECTIONS. 

Geological Survey, Doraville, GA. 

For primary bibliographic entry see Field 2J. 
W91-01061 


COMPUTED AND OBSERVED CURRENTS, 
ELEVATIONS, AND SALINITY IN A BRANCH- 
ING ESTUARY. 

Plymouth Marine Lab. (England). 

For primary bibliographic entry see Field 2L. 
W91-01129 


EVALUATION OF BIOLOGICALLY HARM- 
FUL ULTRAVIOLET RADIATION IN ANT- 
ARCTICA WITH A BIOLOGICAL DOSIMETER 
DESIGNED FOR AQUATIC ENVIRONMENTS. 
California Univ., San Francisco. Lab. of Radiobio- 
logy. 

D. Karentz, and L. H. Lutze. 

Limnology and Oceanography LIOCAH, Vol. 35, 
No. 3, p 549-561, May 1990. 10 fig, 2 tab, 29 ref. 
NSF Grant No. DPP 87-12533 and DOE Contract 
No. DE-AC03-76-SF01012. 


Descriptors: *Dosimetry, *Instrumentation, 
*Measuring instruments, *Radiometry, *Ultravio- 
let radiation, Antarctica, Biological dosimeter, 
DNA. 


A biological dosimeter has been developed for use 
in aquatic environments. This method is based on 
the sensitivity of a DNA repair-deficient strain of 
Escherichia coli (CSR06) to ultraviolet (UV) radi- 
ation. The dosimeter permits evaluation of the 
penetration of biologically active UV radiation 
within a water column, reflecting the potential 
effect of exposure over selected time intervals. 
With the use of various filters, the biological do- 
simeter can discriminate between the effects of 
UV-B (280-320 nm) and UV-A (320-400 nm) or 
other selected portions of the solar UV spectrum. 
During springtime ozone depletion over the Ant- 
arctic in 1988, a general relationship was observed 
between stratospheric ozone concentration and the 
contribution of incident solar UV-B radiation to 
lethality of dosimeter cells. The use of dosimeters 
within the water column indicated that significant 
amounts of UV-B can be transmitted to a depth of 
10 m and biological effects of UV could be detect- 
ed to 20 and 30 m. Biological dosimeters may 
provide a means of standardizing in-water UV 
measurements across all types of aquatic habitats 
and at any geographical location. (Author's ab- 
stract) 

W91-01138 


SIMPLE PORE-WATER SAMPLER FOR 
COARSE, SANDY SEDIMENTS OF LOW PO- 
ROSITY. 

Nederlands Inst. voor Onderzoek der Zee, Texel. 
P. M. Saager, J. P. Sweerts, and H. J. Ellermeijer. 
Limnology and Oceanography LIOCAH, Vol. 35, 
No. 3, p 747-751, May 1990. 3 fig, 2 tab, 9 ref. 


Descriptors: *Centrifugation, *Interstitial water, 
*Pore-water samplers, *Samplers, *Water sam- 
pling. 


A simple, inexpensive, and highly efficient centri- 
fuge tube allows nearly complete extraction of 
interstitial water from coarse, sandy sediments 
with porosities as low as 32%. The method is fast 
(5 min), efficient (55-92% of the available water is 
obtained), reliable, and can be performed on board 
ship at only 1,500 x g. The efficiency of the 
method permits a high sampling resolution (milli- 
meter scale). The centrifuge tube is made of poly- 
ethylene and can be used for trace metal determi- 
nations after cleaning with acid. Due to a built-in 
filter, pore waters are clean and need not be fil- 
tered afterward, thus reducing the risk of contami- 
nation and possible oxidation artifacts. (Author's 
abstract) 

W91-01147 


Q2X: AN (EXPERT) SYSTEMS APPROACH TO 
QUANTITY AND QUALITY MANAGEMENT 
OF STRATEGIC RESOURCES. 

Surrey Univ., Guildford (England). Centre for In- 
formation Technology Research. 

For primary bibliographic entry see Field 5G. 
W91-01213 





MULTI-ELEMENT ANALYSIS OF NATURAL 
WATER USING INDUCTIVELY COUPLED 
PLASMA-SOURCE MASS SPECTROMETRY 
(ICP-MS). 

Surrey Univ., Guildford (England). Dept. of 
Chemistry. 

For primary bibliographic entry see Field 5A. 
W91-01219 


BETA-GLUCURONIDASE AS A RAPID COL- 
ORIMETRIC ASSAY FOR E. COLI IN WATER 
AND SEWAGE SAMPLES. 

Surrey Univ., Guildford (England). Dept. of 
Microbiology. 

For primary bibliographic entry see Field 5A. 
W91-01242 


ROTAVIRUS AS A VIRAL INDICATOR IN 
SHELLFISH. 

Surrey Univ., Guildford (England). 
Microbiology. 

For primary bibliographic entry see Field 5A. 
W91-01243 


Dept. of 


SIMULTANEOUS DUAL COLUMN, DUAL-DE- 
TECTOR GAS CHROMATOGRAPHIC DETER- 
MINATION OF CHLORINATED PESTICIDES 
AND POLYCHLORINATED BIPHENYLS IN 
ENVIRONMENTAL SAMPLES. 

Battelle Ocean Sciences, Duxbury, MA. 

For primary bibliographic entry see Field 5A. 
W91-01281 


DESIGN FOR AN OCCULT PRECIPITATION 
COLLECTOR. 

Victoria Univ. of Manchester (England). Dept. of 
Environmental Biology. 

A. J. Spink, and A. N. Parsons. 

Atmospheric Environment ATENBP, Vol. 24A, 
No. 8, p 2263-2266, August 1990. 2 fig, 16 ref. 


Descriptors: *Acid rain, “*Cloud chemistry, 
*Clouds, *Measuring instruments, *Mist, *Precipi- 
tation gages, *Rain gages, *Sampling, Ammonium, 
Chemical analysis, Data acquisition, Hydrogen, Ni- 
trates, Sulfates. 


The prototype design for a cloud and mist collec- 
tor is relatively simple and inexpensive design, 
excludes precipitation, making it suitable for long- 
term collection of chemical data related to occult 
deposition. Previous passive occult collector de- 
signs suffer from the drawback that the collectors 
collect rain and dry deposition as well as cloud and 
mist. The design presented here overcomes this 
problem to a large extent, although there is some 
contamination from dry deposition. In general, the 
occult samples collected had a considerably higher 
ionic concentration than the bulk samples. The 
average ratio of occult precipitation to bulk pre- 
cipitation was as follows: nitrate, 5.09; sulfate, 3.94; 
ammonium, 6.08; and hydrogen, 2.38. (Lantz-PTT) 
W91-01291 


DEVICE FOR IN SITU DETERMINATION OF 
GEOCHEMICAL TRANSPORT PARAMETERS. 
1. RETARDATION. 

Waterloo Univ. (Ontario). Dept. of Earth Sciences. 
For primary bibliographic entry see Field 5B. 
W91-01293 


EFFECT OF 3,4-DICHLOROANILINE AND 
METAVANADATE ON DAPHNIA POPULA- 
TIONS. 

Centre for Technology and Policy Studies TNO, 
Apeldoorn (Netherlands). Dept. of Biology. 

For primary bibliographic entry see Field 5C. 
W91-01326 


LOGGING OF SPECIAL HYDROGEOLOGI- 
CAL WELLS. 

Karlova Univ., Prague (Czechoslovakia). Faculty 
of Science. 

S. Mares, and A. el Dunia. 

Acta Universitatis Carolinae - Geologica 
AUCGAY, Vol. 1988, No. 1, p 131-142, 1988. 4 


fig, 1 tab, 13 ref. 


Descriptors: *Borehole geophysics, *Data acquisi- 
tion, *Geohydrology, *Logging (Recording), 
*Well logs, Aquifer characteristics, Aquifers, Bore- 
holes, Geophysics, Groundwater data, Injection 
wells, Resistivity. 


The task of groundwater resources protection rep- 
resents one of the most difficult tasks of the hy- 
drologist. Geophysical well logging has played an 
important role in completing geohydrological tasks 
particularly where boreholes are concerned. A 
new quantitative method for the evaluation of fluid 
resistivity logs has been developed which provides 
information on partial yields of individual inflows. 
In the wells which penetrate zones of high miner- 
alized waters near their bottoms, it is possible to 
delineate individual inflows and to determine par- 
tial yields of each water producing horizon using 
only one fluid resistivity log recorded during or 
after the pumping test. Together with the forma- 
tion resistivity log it is also possible to distinguish 
zones yielding fresh and mineral waters. Estimat- 
ing the run-in characteristics of aquifers during a 
constant water injection into the well, it is possible 
to determine the thickness and the hydraulic con- 
ductivity of aquifers prepared for artificial re- 
charge. (Lantz-PTT) 

W91-01360 


CORRESPONDENCE OF THE SCHEME AND 
METHOD OF CALCULATING THE STABILI- 
TY FACTOR. 

For primary bibliographic entry see Field 8D. 
W91-01436 


DETERMINATION FROM SPACE OF ATMOS- 
PHERIC TOTAL WATER VAPOR AMOUNTS 
BY DIFFERENTIAL ABSORPTION NEAR 940 
NM: THEORY AND AIRBORNE VERIFICA- 
TION. 

Lille-1 Univ., Villeneuve d’Ascq (France). Lab. 
d’Optique Atmospherique. 

R. Frouin, P. Y. Deschamps, and P. Lecomte. 
Journal of Applied Meteorology JAMOAX, Vol. 
29, No. 6, p 448-460, 1990. 8 fig, 3 tab, 29 ref, 
append. 


Descriptors: *Aerosols, *Atmospheric water, 
*Data acquisition, *Instrumentation, *Measuring 
instruments, *Meteorological data, *Remote sens- 
ing, ‘*Satellite technology, *Spectral analysis, 
*Water vapor, Climatic data, Marine climates, 
Microwaves, Optical properties, Reflectance, Solar 
radiation. 


A new technique is proposed to estimate atmos- 
pheric total water vapor amounts from space. The 
technique consists of viewing the Earth's surface in 
two spectral channels, one narrow, the other wide, 
centered on the same wavelength at the water 
vapor absorption maximum near 940 nm. With 
these characteristics, the ratio of the solar radiance 
measured in the two channels is independent of the 
surface reflectance, and yields a direct estimate of 
the water vapor amount integrated along the opti- 
cal path. To test the technique, a two-channel 
radiometer was designed and built based on the 
above concept. Airborne experiments carried out 
with the new device demonstrate the technique’s 
feasibility under clear sky conditions over both sea 
and land. Over the ocean and in the presence of 
thick aerosol layers, however, total water vapor 
amounts may be underestimated by as much as 
20%. Compared to satellite microwave techniques, 
which are applicable under most weather condi- 
tions, the proposed technique has the advantage of 
simplicity and constitutes a promising alternative 
over land, where microwave radiometry is inap- 
propriate. (Author's abstract) 

W91-01472 


AIRCRAFT-BASED RADIOMETRIC IMAGING 
OF TROPOSPHERIC TEMPERATURE AND 
PRECIPITATION USING THE 118.75-GHZ 
OXYGEN RESONANCE. 

Georgia Inst. of Tech., Atlanta. School of Electri- 
cal Engineering. 

A. J. Gasiewski, J. W. Barrett, P. G. Bonanni, and 


RESOURCES DATA—Field 7 


Data Acquisition—Group 7B 


D. H. Staelin. 

Journal of Applied Meteorology JAMOAX, Vol. 
29, No. 7, p 620-632, July 1990. 9 fig, 2 tab, 19 ref. 
NASA Grant NAG 5-10. 


Descriptors: *Air temperature, *Emission spec- 
trometry, *Meteorology, *Precipitation, *Radio- 
metry, *Remote sensing, *Resonance, Aircraft, 
Cloud cover, Convective precipitation, Infrared 
imagery, Oxygen, Spectrometers, Water vapor. 


Passive microwave sounding of terrestrial atmos- 
pheric temperature profiles was first suggested in 
1963. Imaging of O2 emissions using the 118.75- 
GHz (1-) resonance has been investigated for tro- 
pospheric and stratospheric remote sensing of at- 
mospheric temperature and precipitation. An imag- 
ing millimeter-wave spectrometer (MTS) was con- 
structed. The MTS collected data during 33 flights 
of a high-altitude aircraft in 1986, yielding the first 
high spatial resolution microwave images of atmos- 
pheric O2 brightness. The isolated 118-GHz line 
offers higher spatial resolution and precipitation 
sensitivity than O2 lines in the 5-mm band near 60 
GHz. The brightness temperature perturbations of 
clouds in nonprecipitating regions are typically 
twice as large in the 118-GHz channels relative to 
comparable 60-GHz channels. However, observa- 
tions over cirrus anvils show that the 118-GHz 
brightnesses are not adversely sensitive to some 
optically opaque cloud cover. Thus, these channels 
are expected to be useful for temperature sounding 
in the presence of clouds, although retrieval ambi- 
guities can result from variations in the water 
vapor profile and surface emissivity. Over deep 
convective precipitation, 118-GHz brightness tem- 
perature images are characterized by decreases of 
up to 200 K due to strong scattering in the storm 
core. The amplitudes and shape of the 118-GHz 
spectrum contain information on the cell top by 
virtue of the various peaking altitudes of the 118- 
GHz weighting functions. Precipitation cells ob- 
served by the MTS sometimes appear in bands or 
rows, and have been accompanied by periodic 
radiance structures. (Author's abstract) 

W91-01488 


EXPERIMENTAL TESTING OF TRANSIENT 
UNSATURATED FLOW THEORY AT LOW 
WATER CONTENT IN A _ CENTRIFUGAL 
FIELD. 

Geological Survey, Menlo Park, CA. Water Re- 
sources Div. 

For primary bibliographic entry see Field 2G. 
W91-01514 


SOLUTE TRANSPORT WITH MULTISEG- 
MENT, EQUILIBRIUM-CONTROLLED REAC- 
TIONS: A FEED FORWARD SIMULATION 
METHOD. 

Geological Survey, Menlo Park, CA. Water Re- 
sources Div. 

For primary bibliographic entry see Field 5B. 
W91-01520 


MASS ARRIVAL OF SORPTIVE SOLUTE IN 
HETEROGENEOUS POROUS MEDIA. 

Royal Inst. of Tech., Stockholm (Sweden). 

For primary bibliographic entry see Field 5B. 
W91-01521 


AUTOMATING WATER RESOURCE MAN- 
AGEMENT. 

V. Speed. 

Water Engineering and Management WENMD2, 
Vol. 137, No. 8, p 28-30, August 1990. 4 fig. 


Descriptors: *Databases, *Geographic information 
systems, *Mapping, *Water resource management, 
*Water resources data, Arid lands, Automation, 
Benefits, Data interpretation, Government sup- 
ports, Semiarid lands. 


In order to track water resource information and 
how it relates to independent consumer interests in 
the irrigable land in the Mid-Pacific Region of the 
US, the Bureau of Reclamation (Department of the 
Interior) uses geographic information system (GIS) 
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technology--a_ computerized mapping/database 
management system that allows users to capture, 
edit, display, and analyze geographic data. The 
database allows them to combine information from 
various sources into a single map displaying areas 
of concern. The Computer Assisted Cartographic 
(CAC) document was created to outline functional 
requirements and allow a more appropriate auto- 
mation tool. A system was needed that could take 
data from a variety of different sources, analyze it, 
and store it in individual layers. When the system 
requirements were completed, the CAC included 
such particulars as scale and projection transforma- 
tions, topological overlays, addition of new layers 
to existing drawings and the ability to create new 
layers from existing layers. The Bureau purchased 
a general-purpose data management package that 
allows users to bring survey information into the 
database from many sources. It consists of the 
ARC system, which stores cartographic data, and 
the INFO relational database, which stores at- 
tribute data. In its efforts to automate the everyday 
analysis and mapping tasks, the Bureau has expand- 
ed its role in water resource management to better 
provide the districts it serves with accurate and 
fair water contracts. Their efforts are contributing 
to the resolution of litigation and water disputes in 
the arid and semiarid western land. (Fish-PTT) 
W91-01563 


BALANCING THE SCADA EQUATION FOR 
THE FIRST-TIME USER. 

Control Mfg. Co., Belmont, CA. 

T. Meyer. 

Water Engineering and Management WENMD2, 
Vol. 137, No. 8, p 32-33, August 1990. 1 fig. 


Descriptors: *Computer models, *Computer pro- 
grams, *Data acquisition, *Supervisory control, 
*Wastewater management, *Water management, 
Cost-benefit analysis, Monitoring, SCADA system, 
Wastewater facilities. 


Over the past five years, supervisory control and 
data acquisition (SCADA) has evolved from a 
fledgling tool for the water industry to a reliable, 
sophisticated means of monitoring, reporting, and 
controlling the operation of modern water/ 
wastewater plants. A successful installation will 
reduce manpower requirements by 50% or more, 
ease future expansion and effortlessly keep pace 
with the ever-increasing paperwork requirements 
of regulatory agencies. The benefits of SCADA 
are not restricted to large plants. SCADA becomes 
an asset when the costs of installing the system are 
surpassed by the benefits achieved from the 
system. System architecture is critical to a success- 
ful SCADA system. Over-design and under-design 
are dangers paid for by high cost, complex mainte- 
nance, increased variables, and undertrained opera- 
tors. Personal computer-platform SCADA systems 
perform best (most quickly and dependably) when 
user programs are solved outside of the personal 
computer. If the system requires only monitoring 
and direct output of operator commands to the 
field, remote terminal units can be used. Manual 
and semi-automatic backups must be designed into 
the system to maintain all critical processes in the 
event of malfunction. Today’s technology has 
brought simple SCADA control, financially, 
within the reach of almost every district. A basic 
SCADA system can be purchased for less than 
$30,000. (Fish-PTT) 

W91-01564 


MEASUREMENT OF EXOENZYMATIC AC- 
TIVITY IN STREAMBED SEDIMENTS USING 
METHYLUMBELLIFERYL-SUBSTRATES. 
Max-Planck-Inst. fuer Limnologie, Schlitz (Germa- 
ny, F.R.). Limnologische Flussstation. 

For primary bibliographic entry see Field 2J. 
W91-01587 


METHOD OF MEASURING THE DEHYDRO- 
GENASE ACTIVITY OF SEDIMENTS. 

Sofia Univ. (Bulgaria). Dept. of Ecology. 

For primary bibliographic entry see Field 2J. 
W91-01588 


APPLICATION OF THE ISOTOPE DILUTION 
PRINCIPLE TO THE DETERMINATION OF 
SUBSTRATE INCORPORATION BY AQUATIC 
BACTERIA. 

Warsaw Univ. (Poland). Dept. of Environmental 
Microbiology. 

For primary bibliographic entry see Field 2H. 
W91-01599 


IMPROVED ASSESSMENT OF BACTERIAL 
PRODUCTION: COMBINED MEASURE- 
MENTS OF PROTEIN SYNTHESIS VIA LEU- 
CINE AND CELL MULTIPLICATION VIA 
THYMIDINE INCORPORATION. 

Konstanz Univ. (Germany, F.R.). Limnological 
Inst. 

For primary bibliographic entry see Field 2H. 
W91-01605 


NOTE ON THE MEASUREMENT OF PRO- 
DUCTION OF PHOTOTROPHIC BACTERIA 
IN DEEP LAYERS. 
Limnologisch Inst., 
Vijverhof Lab. 

For primary bibliographic entry see Field 2H. 
W91-01614 


Nieuwersluis (Netherlands). 


USE OF POLARIZATION TO CHARACTER- 
IZE PRECIPITATION AND DISCRIMINATE 
LARGE HAIL. 

National Severe Storms Lab., Norman, OK. 

For primary bibliographic entry see Field 2B. 
W91-01656 


COMPARISON OF A GENE PROBE WITH 
CLASSICAL METHODS FOR DETECTING 2,4- 
DICHLOROPHENOXYACETIC ACID (2,4-D)- 
BIODEGRADING BACTERIA IN NATURAL 
WATERS. 

Oregon State Univ., Corvallis. Dept. of Microbi- 
ology. 

For primary bibliographic entry see Field SB. 
W91-01664 


MEASUREMENT OF SURFACE TENSION IN 
AGRICULTURAL WAS1E SLURRIES. 
Cambridge Univ. (England). Dept. of Chemical 
Engineering. 

For primary bibliographic entry see Field 5D. 
W91-01702 


SPECIATION OF MERCURY COMPOUNDS IN 
WASTE WATER BY MICROCOLUMN LIQUID 
CHROMATOGRAPHY USING A _ PRECON- 
CENTRATION COLUMN WITH COLD-VAPOR 
ATOMIC ABSORPTION SPECTROMETRIC 
DETECTION. 

Nagoya Univ. (Japan). Dept. of Applied Chemis- 
try 

For primary bibliographic entry see Field 5A. 
W91-01716 


SIMPLE METHOD FOR _ ESTIMATING 
DERMAL ABSORPTION OF CHEMICALS IN 
WATER. 

ENVIRON Corp., Washington, DC. 

For primary bibliographic entry see Field 5B. 
W91-01731 


BENTHIC MACROPHYTE COMMUNITY 
CORE SAMPLER. 
Wayne State Univ., 
cal Sciences. 

M. D. Fornwall, and A. Hough. 

Journal of Freshwater Sache JFREDW, Vol. 5, 
No. 3, p 379-382, June 1990. 1 fig, 10 ref. NSF 
Grant DEB81-D3528. 


Detroit, MI. Dept. of Biologi- 


Descriptors: *Benthic flora, *Biological samples, 
*Bottom sampling, *Samplers, *Submerged aquatic 
plants, Aquatic soils, Cores, Ecosystems, Macro- 
phytes, Sediments. 


A coring device for quantitative sampling of 
benthic submerged macrophyte beds was con- 
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structed. The device has a relatively large-diame- 
ter barrel to include both above and below ground 
biomass, a long (variable length) handle for direct 
control, and a simple sample retaining mechanism 
to maximize ease of operation and to minimize 
cost. The sampler is effective in sediments ranging 
from organic muds to sandy clays, and in water 
depths of up to four meters. The 30-cm barrel 
consistently reaches below the maximum depth of 
plant roots in the sediment. This sampler cuts and 
retains dense macrophyte growth quite well. Tall 
shoots are difficult to sample however, requiring 
careful, vertical lowering of the sampler, and thus 
the sampler is not well suited for beds of tall plants. 
The large root systems of the Nymphaceae chal- 
lenge the sampler also, but at their relatively shal- 
low depths it is possible to achieve the cutting 
necessary to produce acceptable samples. These 
types of problems require the direct control pro- 
vided by the pole-type handle. A short-handled 
version of this sampler could be adapted for diver 
use. (Agostine-PTT) 

W91-01747 


USE OF RESISTIVITY SOUNDINGS TO DE- 
TERMINE LANDFILL STRUCTURE. 
Northern Illinois Univ., De Kalb. Dept. of Geolo- 


gy: 
For primary bibliographic entry see Field 5B. 
W91-01786 


MEASUREMENT AND INTERPRETATION OF 
LOW LEVELS OF DISSOLVED OXYGEN IN 
GROUND WATER. 

Geological Survey, Menlo Park, CA. 

A. F. White, M. L. Peterson, and R. D. Solbau. 
Ground Water GRWAAP, Vol. 28, No. 4, p 584- 
590, July/August 1990. 6 fig, 1 tab, 22 ref. 


Descriptors: *Analytical methods, *Dissolved 
oxygen, *Groundwater pollution, *Metals, *Path 
of pollutants, *Radionuclides, *Selenium, Agricul- 
tural runoff, Analytical techniques, Aquifers, Cali- 
fornia, Kesterson Reservoir, Monitoring. 


A Rhodazine-D colorimetric technique was adapt- 
ed to measure low-level dissolved oxygen concen- 
trations in groundwater. Prepared samples contain- 
ing between 0 and 8.0 micromoles/! dissolved 
oxygen in equilibrium with known gas mixtures 
produced linear spectrophotometric absorbance 
with a lower detection limit of 0.2 micromoles/I. 
Excellent reproducibility was found for solutions 
ranging in composition from deionized water to 
sea water with chemical interferences detected 
only for easily reduced metal species such as ferric 
ion, cupric ion and hexavalent chromium. Such 
effects were correctable based on parallel reaction 
stoichiometries relative to oxygen. The technique, 
coupled with a downhole wire line tool, permitted 
low-level monitoring of dissolved oxygen in wells 
at the selenium-contaminated Kesterson Reservoir 
in California. Results indicated a close association 
between low but measurable dissolved oxygen con- 
centrations and mobility of oxidized forms of sele- 
nium in the shallow aquifer which were in general 
electrochemical disequilibrium. (Author's abstract) 
W91-01788 


PRIMER ON CLOTHING SYSTEMS FOR 
COLD-WEATHER FIELD WORK. 

Geological Survey, Bow, NH. Water Resources 
Div. 

J. C. Denner. 

Available from Books and Open File Report Sec- 
tion, USGS, Box 25425, Denver, CO 80225. USGS 
be ay tery Report 89-415, April 1990. 14p, 2 fig, 4 
tab, 9 ref. 


Descriptors: *Acclimatization, *Clothing, *Cold 
regions, *Data acquisition, *Hydrologic data, 
*Hypothermia, *Thermal stress, High-loft insula- 
tors, Layering system, Moisture absorption, Ther- 
mal conductance, Thin insulators. 


Hypothermia in cold environments can be prevent- 
ed by physiological adaptation and by the proper 
use of cold weather clothing. The human body 
adjusts to cold temperature by increasing the rates 





of basal metabolism, specific dynamic action, and 
physical exercise. Heat loss is reduced by vasocon- 
striction. Clothing systems for cold weather reduce 
loss by providing insulation and protection from 
the elements. Satisfactory cold-weather clothing is 
constructed of wool fabrics or the synthetic fibers 
polypropylene and polyester. Outerwear suitable 
for cold climates is insulated with down, high-loft 
polyester fiberfills, or the new synthetic thin insu- 
lators. (USGS) 

W91-01846 


MEASURING TECHNIQUES FOR GAS/SOLID 
FLUIDIZED BED REACTORS (MEBTECHNI- 
KEN FUR GAS/FESTSTOFF-WIRBELSCHICH- 
TREAKTOREN). 

Hamburg Univ. (Germany, F.R.). 

For primary bibliographic entry see Field 5D. 
W91-01896 


SHOT-SENSOR METHOD OF MEASURING 
CURRENTS IN SHALLOW _ ESTUARINE 
WATERS. 

New Hampshire Univ., Durham. Jackson Estua- 
rine Lab. 

F. E. Anderson. 

Estuaries ESTUDO, Vol. 13, No. 3, p 250-257, 
September 1990. 11 fig, 1 tab, 14 ref. Sea Grant 
No. NA86AA-D-SG-047. 


Descriptors: *Current meters, *Estuaries, *Measur- 
ing instruments, *Shallow water, *Shot-sensor 
device, Currents, Data acquisition, Flow velocity, 
Performance evaluation, Tides. 


A current measuring device, the Shot-Sensor, was 
developed as a low cost alternative to measuring 
water flow speeds and directions using convention- 
al, more expensive instrumentation. The device 
releases stainless steel shot, of know size and set- 
tling speed, into a flowing water mass. As the shot 
settles, it is dispersed by currents and ends up in 
settling traps. Mean current speed and direction 
can be calculated from the patterns of dispersal and 
the percentages of shot of various sizes in the traps. 
Mean current speed and direction can be calculat- 
ed from the patterns of dispersal and the percent- 
ages of shot of various sizes in the traps. Determi- 
nation of precision and accuracy indicate that the 
Shot-Sensor can measure within a few cm/sec of 
more expensive meters and may be suitable for 
some shallow-water applications. Speed range of 
the Shot-Sensor is presently limited to between 3 
and 40 cm/sec, but further development could 
allow this range to be extended. (Author's abstract) 
W91-01900 


ENVIRONMENTAL TESTING-ISSUES AND 
DIRECTIONS. 

For primary bibliographic entry see Field 5G. 
W91-01913 


CHARACTERIZATION OF COMPOST WITH 
RESPECT TO ITS CONTENT OF HEAVY 
METALS, PART I: SAMPLE DIGESTION AND 
ICP-AES ANALYSIS. 

Amsterdam Univ. (Netherlands). Vakgroep Milieu- 
kunde. 

For primary bibliographic entry see Field SE. 
W91-01986 


MULTIRESIDUE METHOD BY HIGH PER- 
FORMANCE LIQUID CHROMATOGRAPHY- 
BASED FRACTIONATION AND GAS CHRO- 
MATOGRAPHIC DETERMINATION OF 
TRACE LEVELS OF PESTICIDES IN AIR AND 
WATER. 

California Univ., Davis. Dept. of Environmental 
Toxicology. 

For primary bibliographic entry see Field 5A. 
W91-02038 


7C. Evaluation, Processing and 
Publication 


IDENTIFYING FLOW PATHS IN MODELS OF 
SURFACE WATER ACIDIFICATION. 
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Imperial Coll. of Science and Technology, London 
(England). Dept. of Civil Engineering. 

For primary bibliographic entry see Field 5B. 
W91-01033 


HYDRODYNAMIC MODEL FOR’ WIND- 
DRIVEN AND TIDAL CIRCULATION IN THE 
ARABIAN GULF. 

University of Petroleum and Minerals, Dhahran 
(Saudi Arabia). Water Resources and Environment 


iv. 
For primary bibliographic entry see Field 2L. 
W91-01077 


TEMPORAL VARIABILITY OF SOIL WET- 
NESS AND ITS IMPACT ON CLIMATE. 
Princeton Univ., NJ. Geophysical Fluid Dynamics 
Program. 

For primary bibliographic entry see Field 2G. 
W91-01090 


SALINITY STRATIFICATION 
DOMINATED ESTUARY. 
Alabama Marine Resources Lab., Dauphin Island. 
For primary bibliographic entry see Field 2L. 
W91-01130 


IN A RIVER- 


TEST OF THE ASSUMPTIONS AND PREDIC- 
TIONS OF RECENT MICROALGAL GROWTH 
MODELS WITH THE MARINE PHYTO- 
PLANKTER PAVLOVA LUTHERI. 

Hawaii Univ., Honolulu. Dept. of Oceanography. 
For primary bibliographic entry see Field 2L. 
W91-01139 


PROCEEDINGS OF STORMWATER AND 
WATER QUALITY MODEL USERS GROUP 
MEETING. 
For primary bibliographic entry see Field 5G. 
W91-01188 


USER DEFINED CONDUITS IN THE EXTRAN 
BLOCK OF SWMM. 

Tulane Univ., New Orleans, LA. 

For primary bibliographic entry see Field 4C. 
W91-01189 


IMPROVEMENTS TO SURCHARGE CALCU- 
LATIONS IN EXTRAN. 

Brown and Caldwell, Seattle, WA. 

L. K. Belvin. 

IN: Proceedings of Stormwater and Water Quality 
Model Users Group Meeting. October 3-4, 1988, 
Denver, CO. EPA Report No. EPA/600/9-89/ 
001, January 1989. p 33-42, 6 fig, 4 ref. 


Descriptors: *Flow profiles, *Storm Water Man- 
agement Model, *Storm water management, *Un- 
steady flow, *Urban hydrology, *Urban runoff, 
Data interpretation, Flood peak, Fluid dynamics, 
Mathematical studies, Pipe flow, Storm runoff. 


Unsteady non-uniform surcharged flow is a condi- 
tion frequently found in combined sewer systems. 
Yet, to date there is no well documented, publicly 
available sewer model which can accurately simu- 
late such flows. The Extended Transport 
(EXTRAN) block of the EPA’s Stormwater Man- 
agement Model (SWMM) was designed to model 
such flows, but it has deficiencies. Continuity is not 
necessarily preserved in the model, especially 
under surcharge conditions, which causes errors in 
flow balance, peak flow time and peak heads. In 
this paper, modifications have been made to the 
model to improve the non-uniform surcharge flow 
calculations. By accounting for fluid volumes in 
the pipes, the calculations of continuity are im- 
proved, especially under surcharge. These modifi- 
cations were incorporated into the existing model 
without changing the input or output parameters. 
The improved model does not require additional 
user training to operate the model. The result is a 
publicly available, well-documented hydraulic 
sewer model that more accurately models un- 
steady, non-uniform surcharge flows. As demon- 
strated in a sample application, the modified 
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EXTRAN code preserves continuity and matches 
computed head values better than the original 
EXTRAN code. Because the improvements were 
made without changing the user parameters of the 
model, this new version of EXTRAN, in conjunc- 
tion with the available EXTRAN documentation, 
is the only publically available, well-documented 
program that accurately models surcharge flow 
under non-uniform, unsteady conditions. (See also 
W91-01188) (Lantz-PTT) 

W91-01192 


URBAN RUNOFF MODELING FOR ADMINIS- 
TRATIVE PURPOSES. 

Wright Water Engineers, Inc., Denver, CO. 

For primary bibliographic entry see Field 4C. 
W91-01193 


MODELING STUDIES FOR THE CITY OF 
AUSTIN STORMWATER MONITORING PRO- 
GRAMS. 

Austin Environmental Protection Dept., TX. 

For primary bibliographic entry see Field 4C. 
W91-01194 


HYDROLOGIC DATA AUTOMATION USING 
AUTOCAD. 

Kiowa Engineering Corp., Denver, CO. 

J. Y. Chang, and J. C. Y. Guo. 

IN: Proceedings of Stormwater and Water Quality 
Model Users Group Meeting. October 3-4, 1988, 
Denver, CO. EPA Report No. EPA/600/9-89/ 
001, January 1989. p 142-148, 1 fig, 3 tab, 3 ref. 


Descriptors: *Automation, *Computer programs, 
*Data storage and retrieval, *Urban hydrology, 
*Urban runoff, *Water resources management, 
Case studies, Colorado, Computer-aided design, 
Computers, Denver, Management plannings. 


CUHPCAD is a computer program developed for 
the promotion of hydrological data automation, 
which serves as a control program to link between 
AutoCAD and the CUHP program. The program 
was developed for the purpose of hydrologic data 
automation, and consists of two parts: (1) the 
CUHP.LSP program which analyzes and stores 
the data generated by using AutoCAD; and (2) the 
CUHPCAD.BAS program which can abstract the 
data from CUHP.LSP and perform data calcula- 
tion and preparation of CUHP data input files. The 
CUHPCAD program has been tested and applied 
to a major drainage basin planning project for the 
study of Second, Third, and Box Elder Creeks in 
Adams County, CO. The study area is approxi- 
mately 70 sq mi. Total sub-basin number is 390. 
Soil types include A, B, and C groups based on 
Soil Conservation Service's soil survey report. 
Land use for existing conditions are mostiy agri- 
cultural. Three baseline hydrological conditions 
for the frequencies of 20, 5-, 10-, and 100-year need 
to be modeled by using CUHP which includes 
existing basin conditions, and future basin condi- 
tions with or without the proposed New Denver 
Airport. With the use of CUHPCAD, The hydrol- 
ogy portion of this project was completed within 
the allowable schedule and budget. After the 
manual preparation of the basin map, soil map, and 
the land use map, the input of all maps to the 
computer was completed. (Lantz-PTT) 

W91-01202 


DISTRIBUTED RAINFALL-RUNOFF MODEL- 
ING BASED ON DIGITAL MAP DATABASE. 
Colorado Univ. at Denver. Dept. of Civil Engi- 
neering. 

L. E. Johnson. 

IN: Proceedings of Stormwater and Water Quality 
Model Users Group Meeting. October 3-4, 1988, 
Denver, CO. EPA Report No. EPA/600/9-89/ 
001, January 1989. p 149-160, 10 fig, 7 ref. National 
Science Foundation Grant No. ECE-8513122. 


Descriptors: *Computer models, *Data interpreta- 
tion, *Maps, *Rainfall-runoff relationships, *Urban 
hydrology, *Urban runoff, Computer programs, 
Computers, Databases, Digital analysis, Graphical 
analysis, Runoff, Simulation analysis, Slopes. 
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A cascade-of-reservoirs _rainfall-runoff model, 
called MAPHYD, has been developed which in- 
corporates automatic generation of model input 
data using geographical information system func- 
tions integrated into a user friendly workstation. 
Digital terrain modeling is conducted to obtain 
slope and the direction of slope for a user-select- 
able grid cell resolution. Associated data on soils 
and infiltration characteristics, land use and per- 
cent impervious, antecedent moisture conditions, 
and rainfall distribution are simulation routines. 
Output result of the spatial distribution of runoff at 
each time step are displayed using an interval color 
scale. Input, retrieval, and editing of the digital 
database is accomplished by interactive computer 
graphics techniques. (See also W91-01188) (Au- 
thor’s abstract) 

W91-01203 


PC-SYNOP, A RAINFALL ANALYSIS TOOL. 
Woodward-Clyde Consultants, Oakland, CA. 

E. W. Strecker, E. D. Driscoll, and G. E. 

Palhegyi. 

IN: Proceedings of Stormwater and Water Quality 
Model Users Group Meeting. October 3-4, 1988, 
Denver, CO. EPA Report No. EPA/600/9-89/ 
001, January 1989. p 161-172, 3 fig, 7 tab, 9 ref. 


Descriptors: *Computer programs, *Data process- 
ing, *Microcomputers, *Rainfall-runoff relation- 
ships, *Storm runoff, *Synoptic Rainfall Analysis 
Program, *Urban hydrology, *Urban runoff, Com- 
puters, Runoff, Statistical analysis. 


EPA's Synoptic Rainfall Analysis Program 
(SYNOP) for the personal computer analyzes an 
hourly rainfall record, that can be obtained on 
floppy disk from the National Climatic Data 
Center, for rain gages located throughout the 
country. It generates a variety of storm event 
based summary statistics. By specifying a minimum 
dry period that separates successive storms, 
SYNOP groups the hourly rainfall record into 
storm events and analyzes the resulting record. A 
user friendly interface has been provided for the 
selection of computational and printout options. 
Some of the added features include the ability to: 
(1) select either a water year or calendar year 
organization, (2) to conduct an analysis on a sea- 
sonal basis (useful for dealing with the pronwunced 
wet and dry seasons in some areas of the country), 
(3) to exclude from the statistical analyses all storm 
event volumes that are less than some user speci- 
fied minimum (used to determine the characteris- 
tics of only those storm events that will produce 
runoff), and (4) the ability to write out a separate 
file containing storm event information on all 
storm events in the record for downloading to a 
spreadsheet or statistical analysis program. A co- 
operative analysis is presented in tabular form that 
examines the effects and some of the implications 
of a minimum stomm event that generates runoff. 
(See also W91-01188) (Lantz-PTT) 

W91-01204 


COMPUTER AIDED PLANNING OF DRAIN- 
AGEWAY IMPROVEMENTS MADE EASY 
WITH LOTUS 1-2-3. 

Greenhorne and O'Mara, Inc., Aurora, CO. 

M. B. Cooke, and R. P. Gildersleeve. 

IN: Proceedings of Stormwater and Water Quality 
Model Users Group Meeting. October 3-4, 1988, 
Denver, CO. EPA Report No. EPA/600/9-89/ 
001, January 1989. p 173-182, 3 ref. 


Descriptors: *Computer programs, *Computer- 
aided design, *Drainage systems, *Storm water 
management, *Urban hydrology, *Urban runoff, 
Channels, Culverts, Data processing, Hydraulic 
properties, Pipes, Storm runoff, Stormwater 
Master Plan Model. 


A computer program was developed which com- 
bines an hydraulics package with a cost-estimating 
program to allow quick planning level compari- 
sons of alternative planning scenarios. The Storm- 
water Master Plan Model (SMPM) is a menu- 
driven program for those involved in the master 
planning of drainageways. The program computes 
hydraulic characteristics of existing and planned 
drainageway improvements and estimates their 


cost. SMPM models four types of drainageway 
elements: channels, culverts bridges and detention 
ponds. Channels can be grasslined, riprap or con- 
crete and can include concrete or riprap drop 
structures. The program accommodates four types 
of culverts: corrugated metal pipe, corrugated 
metal arch, concrete pipe and reinforced concrete 
box culverts. One of the most powerful features of 
SMPM is its cost routine. The program computes a 
planning level cost estimate for each drainageway 
element included in the model. The cost is based 
on user defined unit costs for excavation, riprap, 
pipe right of way and other common capital cost 
items. Modifications to design flows and any drain- 
ageway element can be made quickly and easily 
via the menu. SMPM is designed for those that are 
familiar with running LOTUS 1,2,3 Release 2. 
Each model can contain up to 35 channel, culvert 
or bridge elements. (See also W91-01188) (Lantz- 


PTT) 
W91-01205 


HYETOGRAPH COMPOSITING EFFECTS ON 
URBAN RUNOFF MODELLING. 

Kiowa Engineering Corp., Denver, CO. 

M. P. Jansekok, and B. R. Urbonas. 

IN: Proceedings of Stormwater and Water Quality 
Model Users Group Meeting. October 3-4, 1988, 
Denver, CO. EPA Report No. EPA/600/9-89/ 
001, January 1989. p 183-195, 15 fig, 1 tab, 1 ref. 


Descriptors: *Data processing, *Hyetographs, 
*Model studies, *Rainfall-runoff relationships, 
*Urban hydrology, *Urban runoff, Case studies, 
Colorado, Computer models, Denver, Flood peak, 
Runoff, Storm runoff. 


Rainfall and runoff data from a 3.08 sq mi urban 
watershed in Denver, Colorado was used to inves- 
tigate the effects of compositing several recorded 
rainstorm hyetographs on urban stormwater runoff 
modelling results. The watershed in this semi-arid 
region had data at five rain gages and two flow 
gages, which provided the basis for calibrating an 
Urban Drainage and Flood Control District ver- 
sion of the Storm Water Management Model 
(SWMM). The calibrated model was then used to 
examine the effects of runoff calculations using a 
single composite hyetograph for each storm. Com- 
positing of hyetographs was performed using two 
types of area weighted techniques. The five hyeto- 
graphs were then composited directly using the 
recorded rainfall depth at each clock time interval. 
In addition, the hyetographs were composited 
using a technique that first shifted the five gage 
records so the peak rainfall time increments of 
each hyetograph were aligned. In this study very 
little difference was found in peak flow and runoff 
volume simulations between the two types of hye- 
tographs compositing techniques, namely compo- 
siting straight across or compositing using peak 
preservation. However, the author's believe that it 
is premature to accept this finding as a general 
finding applicable under all conditions. Both meth- 
ods tended to underestimate peak flows and vol- 
umes when compared against the calibrated multi- 
rain gage hyetograph runs using a calibrated 
SWMM model. (See also W91-01188) (Lantz-PTT) 
W91-01206 


FLOOD HYDROGRAPH FOR UNGAGED WA- 
TERSHED. 

Stewart Environmental Consultants, 
Collins, CO. 

W. C. Cunha. 

IN: Proceedings of Stormwater and Water Quality 
Model Users Group Meeting. October 3-4, 1988, 
Denver, CO. EPA Report No. EPA/600/9-89/ 
001, January 1989. p 196-207, 3 fig, 1 tab, 8 ref. 


Inc., Fort 


Descriptors: *Data interpretation, *Flood hydro- 
graphs, *Model studies, *Rainfall-runoff relation- 
ships, *Storm runoff, *Urban hydrology, *Urban 
runoff, Computer models, Flood routing, Hydro- 
graphs, Infiltration. 


The flood hydrograph for ungaged watershed can 
be calculated utilizing the Soil Conservation Serv- 
ice (SCS) data and physically-based soil infiltration 
equations, and the XSRAIN model. This software 
utilizes physically-based infiltration equations to 
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calculate the abstraction of rainfall in basins for 
which there is a minimum of available hydrologic 
information. The hydraulic soil parameters can be 
easily calculated from a relationships between the 
SCS's curve number (CN) and the mentioned pa- 
rameters. Large heterogeneous watersheds can be 
partitioned into several smaller homogeneous sub- 
basins. Routing of excess rainfall is performed with 
the SCS dimensionless unit hydrograph to produce 
a runoff hydrograph for each individual sub-basin. 
The final flood hydrograph is obtained by routing 
and summing the runoff hydrographs of sub-basins 
according to the travel time associated with them . 
Rain data can be supplied by simply providing a 
depth and duration of rain or the user may input 
variable rain depths. (See also W91-01188) (Lantz- 
PTT 


) 
W91-01207 


UNIT-HYDROGRAPH PROCEDURES FOR 
ARID LANDS. 

G. V. Sabol, J. M. Rumann, D. Khalili, and T. A. 
Dominguez. 

IN: Proceedings of Stormwater and Water Quality 
Model Users Group Meeting. October 3-4, 1988, 
Denver, CO. EPA Report No. EPA/600/9-89/ 
001, January 1989. p 208-216, 2 tab, 6 ref. 


Descriptors: *Arid lands, *Arizona, *Data inter- 
pretation, *Flood control, *Rainfall-runoff rela- 
tionships, *Unit hydrographs, Graphical analysis, 
Hydrographs, Mathematical studies, Storm runoff. 


Unit hydrographs are used in most hydrometeoro- 
logical flood analyses in the arid west and through- 
out the U.S. Recently, two studies were conducted 
for the Flood Control District of Maricopa 
County, Arizona, for the purpose of selecting or 
developing synthetic unit hydrograph procedures 
for use in the County. A study was conducted to 
compile S-graphs from the southwest, and to select 
S-graphs for use in the various physiographic land 
forms within Maricopa County. A second study 
was conducted to collect rainfall-runoff data from 
the southwest and to analyze this data to develop a 
synthetic hydrograph procedure for Maricopa 
County. Rainfall-runoff data was compiled from 
the Walnut Gulch Experimental Watershed in 
Tombstone, Arizona, Tucson Experimental Water- 
sheds, urban hydrology programs of the USGS in 
Denver and Albuquerque, and a USGS data col- 
lection program in Wyoming. The procedure to 
synthesize the Clark unit hydrograph was: (1) Esti- 
mate the time of concentration (TC); (2) estimate 
the storage coefficient (R); and (3) develop the 
appropriate time-area relation which would be ex- 
pected to fall within appropriate envelopes or 
select the default time-area relations. (See also 
W91-01188) (Lantz-PTT) 
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DETERMINATION OF DESIGNATED FLOOD- 
WAY BOUNDARIES AROUND LONG _IS- 
LANDS IN STREAM CHANNELS. 

Oklahoma Univ., Norman. School of Civil Engi- 
neering and Environmental Science. 

For primary bibliographic entry see Field 2E. 
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Q2xX: AN (EXPERT) SYSTEMS APPROACH TO 
QUANTITY AND QUALITY MANAGEMENT 
OF STRATEGIC RESOURCES. 

Surrey Univ., Guildford (England). Centre for In- 
formation Technology Research. 

For primary bibliographic entry see Field 5G. 
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USE OF A COMPARTMENTAL MODEL TO 
DEVELOP RULES FOR THE INTERPRETA- 
TION OF WATER QUALITY DATA. 

Imperial Coll. of Science and Technology, London 
(England). Dept. of Civil Engineering. 

For primary bibliographic entry see Field 5B. 
W91-01214 





WATER QUALITY INDEX FOR USE IN THE 
OPERATIONAL MANAGEMENT OF RIVER 
WATER QUALITY IN EUROPE. 

Middlesex Polytechnic, Enfield (England). 

For primary bibliographic entry see Field 5G. 
W91-01215 


ASSESSMENT OF THE ONTARIO MINISTRY 
OF THE ENVIRONMENT PROTOCOLS FOR 
CONDUCTING DAPHNIA MAGNA ACUTE 
LETHAL TOXICITY TESTS WITH PULP AND 
PAPER MILL EFFLUENTS. 

Pulp and Paper Research Inst. of Canada, Pointe 
Claire (Quebec). 

For primary bibliographic entry see Field 5C. 
W91-01266 


HYDROLOGICAL INFORMATION 
FER USING HOMS. 

Institute of Hydrology, Wallingford (England). 

H. R. Oliver, and J. B. Miller. 

Journal of the Institution of Water and Environ- 
mental Management JIWMEZ, Vol. 4, No. 3, p 
265-267, June 1990. 1 fig, 1 tab, 5 ref. 
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Descriptors: *Cooperatives, *Data storage and re- 
trieval, *Hydrologic data collections, *Information 
systems, *Information transfer, *International com- 
missions, *Organizations, *Water resources insti- 
tutes, Case studies, Computer programs, Develop- 
ing countries, Technology, Water resources devel- 
opment, Water resources management. 


In recent decades, hydrological science and its 
associated technology have made substantial 
progress, and significant contributions have been 
made in the development and management of 
water resources. The oe Operational 
Multipurpose (HOMS) scheme of the World Mete- 
orological Organization (WMO) consists of an 
international network for the transfer of packages 
of proven hydrological know-how, with particular 
emphasis on helping developing countries. More 
than one hundred HOMS centers worldwide 
produce and supply information components and 
handle requests for components for use in their 
own countries. These components can take many 
forms, e.g. sets of drawings for constructing hy- 
drological equipment, reports describing hydrolo- 
gical procedures, and computer programs. Details 
are presented of the organization and operation of 
HOMS, together with example case studies to illus- 
trate its successful use. HOMS can be of consider- 
able benefit for water engineers and managers in 
developing countries. (VerNooy-PTT) 

W91-01274 


ANALYSIS OF RADM GAS CONCENTRATION 
PREDICTIONS USING OSCAR AND NEROS 
MONITORING DATA. 

State Univ. of New York at Albany. Atmospheric 
Sciences Research Center. 

For primary bibliographic entry see Field 5B. 
W91-01285 


LOGNORMAL DISTRIBUTION OF RADON 
CONCENTRATION IN GROUND WATER. 
Ecole Polytechnique, Montreal (Quebec). 

For primary bibliographic entry see Field SB. 
W91-01294 


HYDROGEOLOGIC DATABASE 
GROUND-WATER MODELING. 
Groundwater Services, Inc., Houston, TX. 
C. J. Newell, L. P. Hopkins, and P. B. Bedient. 
Ground Water GRWAAP, Vol. 28, No. 5, p 703- 
714, September/October 1990. 9 ref, 7 tab, 17 ref, 
append. 
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Descriptors: *Computer programs, *Databases, 
*Geohydrology, *Groundwater movement, *Hy- 
drologic data collections, *Model _ studies, 
Aquifers, Classification, Computers, Flow veloci- 
ty, Groundwater data, Hydraulic conductivity, 
Hydraulic gradient, Land disposal, Monte Carlo 
method, Saturated flow, Seepage. 


A new geohydrologic database, the HGDB, was 
developed from a national survey of National 
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Water Well Association (NWWA) members. The 
database contains general geohydrologic informa- 
tion from 400 field site investigations across the 
country, and detailed statistical summaries of five 
groundwater parameters: hydraulic conductivity, 
seepage velocity, hydraulic gradient, saturated 
thickness, depth to top of aquifer. The HGDB was 
developed to verify and expand statistical distribu- 
tions used in a Monte Carlo groundwater model 
developed by EPA for land disposai regulation. 
The database structure is a unique application of 
the aquifer classification method used in the 
NWWA’s DRASTIC system. Respondents were 
asked to classify their aquifers as one of 111 differ- 
ent DRASTIC geohydrologic settings, and 12 
groupings of settings were analyzed to produce 
Statistical distributions of geohydrologic data based 
on site geology and geomorphology. Three exam- 
ples of geohydrologic groupings are: coastal 
beaches; alluvial basins, valleys and fans; and 
outwash settings. The HGDB can be used for 
several purposes. First, the HGDB results indicate 
that the EPA's distributions of seepage velocity 
and hydraulic conductivity used in the land dispos- 
al model are sound. These are the most important 
geohydrologic parameters in the model. The 
DB goes a step further and provides a set of 
statistical distributions that can be used to make the 
land disposal regulations more site-specific than the 
national approach now being used. Finally, the 
HGDB data can be used for general site character- 
ization and for educational purposes. The database 
is available as a detailed written report and spread- 
sheet file from the American Petroleum Institute, 
and is contained in a graphical computerized deci- 
sion support system for groundwater modeling 
called OASIS. The HGDB serves as a framework 
for organizing geohydrologic information from dif- 
ferent site investigations and can be expanded 
easily beyond the 400 sites now in the database. 
(Author’s abstract) 
W91-01298 


PROGRAM TO CALCULATE HYDRAULIC 
CONDUCTIVITY USING SLUG TEST DATA. 
Idaho National Engineering Lab., Idaho Falls. 

A. Wylie, and T. R. Wood. 

Ground Water GRWAAP, Vol. 28, No. 5, p 783- 
786, September/October 1990. 4 fig, 1 tab, 7 ref. 


Descriptors: *Aquifer testing, *Hydraulic conduc- 
tivity, *Pumping tests, *Slug tests, *Well testing, 
Computer programs, Data interpretation. 


SLUGTST is a computer program which calcu- 
lates hydraulic conductivity from data obtained 
during a slug test. An on-screen graphical display 
allows the user to view the data and make a rapid 
evaluation. During the execution of a slug test, the 
water level in a well is instantaneously raised or 
lowered and changes in the water level are moni- 
tored as it seeks an equilibrium position. 
SLUGTST a program written in TURBO BASIC 
for IBM-PC computers and compatibles, calculates 
hydraulic conductivity from data obtained during 
these tests. (Lantz-PTT) 

W91-01305 


PREDICTING BIOACCUMULATION POTEN- 
TIAL: A TEST OF A _ FUGACITY-BASED 
MODEL. 

Environmental Research Lab.-Narragansett, New- 
port, OR. Mark O. Hatfield Marine Science 
Center. 

For primary bibliographic entry see Field 5B. 
W91-01316 


TIME SCALES AND VARIABILITY OF AREA- 
AVERAGED TROPICAL OCEANIC RAINFALL, 
Texas A and M Univ., College Station. Dept. of 
Meteorology. 

For primary bibliographic entry see Field 2B. 
W91-01446 


SUPPORTING WORLD HYDROLOGY: AC- 
TIVITIES OF INTERNATIONAL HYDROLO- 
GICAL PROGRAMS. 

World Meteorological Organization, Geneva 
(Switzerland). Dept. of Hydrology and Water Re- 
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sources. 
For primary bibliographic entry see Field 6E. 
W91-01457 


STOCHASTIC MODELS OF STREAMFLOW: 
SOME CASE STUDIES. 

Indian Inst. of Science, Bangalore. Dept. of Civil 
Engineering. 

For primary bibliographic entry see Field 2E. 
W91-01461 


REGIONALIZATION AND SPATIAL ESTIMA- 
TION OF ETHIOPIAN MEAN ANNUAL RAIN- 
FALL. 

Lund Univ. (Sweden). Dept. of Physical Geogra- 
phy. 

For primary bibliographic entry see Field 2B. 
W91-01466 


PREDICTION MODEL FOR SNOWMELT, 
SNOW SURFACE TEMPERATURE AND 
FREEZING DEPTH USING A HEAT BALANCE 
METHOD. 

Tohoku Univ., Sendai (Japan). Geophysical Inst. 
For primary bibliographic entry see Field 2C. 
W91-01469 


FURTHER EXPLORATORY EVALUATIONS 
OF GROSSVERSUCH IV USING HAILPAD 
DATA: ANALYSIS OF HAIL PATTERNS AND 
STRATIFICATION BY STORM TYPE FOR 
SEEDING EFFECT. 

Groupement National d'Etudes des Fleaux Atmos- 
pheriques, Aubiere, France. 

For primary bibliographic entry see Field 2B. 
W91-01471 


ALGORITHM FOR RETRIEVING WATER 
VAPOR PROFILES IN CLEAR AND CLOUDY 
ATMOSPHERES FROM 183 GHZ RADIOMET- 
oo MEASUREMENTS: SIMULATION STUD- 
I 


National Aeronautics and Space Administration, 
Greenbelt, MD. Goddard Space Flight Center. 
T. T. Wilheit. 

Journal of Applied Meteorology JAMOAX, Vol. 
29, No. 6, p 508-515, 1990. 6 fig, 1 tab, 11 ref. 


Descriptors: *Algorithms, *Atmospheric water, 
*Data interpretation, *Radiometry, *Remote sens- 
ing, *Simulation analysis, *Water vapor, Atmos- 
pheric circulation, Cloud physics, Clouds, Marine 
climates, Microwaves. 


The latent heat represented by atmospheric water 
vapor is extremely important to the energetics of 
the Earth system. Future satellites (NOAA and 
DMSP) will carry microwave radiometers de- 
signed to measure the profile of water vapor glob- 
ally. The problem of retrieving water vapor from 
the measurements is highly nonlinear even in clear 
atmospheres, and the addition of clouds only 
makes it more so. An algorithm has been devel- 
oped which will retrieve water vapor profiles from 
microwave radiometric measurements even in the 
presence of clouds. Simulations with this algorithm 
show a vertical resolution on the order of 3 km; 
clouds are well handled in many circumstances. At 
low altitudes the performance is decidedly better 
over the ocean than over land backgrounds; above 
5 km the background makes little difference. The 
most surprising result is that clouds can actually 
improve the vertical resolution of the retrieval. 
(Author's abstract) 

W91-01474 


CALIBRATION AND VALIDATION OF A 
MODEL OF NON-INTERACTIVE SOLUTE 
LEACHING IN A CLAY-LOAM ARABLE SOIL, 
Edinburgh School of Agriculture (Scotland). 
Dept. of Soil Science. 

A. J. A. Vinten, and M. H. Redman. 

Journal of Soil Science JSSCAH, Vol. 41, No. 2, p 
199-214, June 1990. 9 fig, 6 tab, 18 ref. 
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Descriptors: *Agricultural hydrology, 
*Data interpretation, ‘Fertilizers, *Leaching, 
*Loam, *Model studies, *Soil water, *Solute trans- 
port, Agriculture, Arable soils, Calibrations, Fertil- 
ization, Model testing, Nitrogen, Permeability, 
Scotland, Soil science, Soil texture. 


*Clays, 


Conditions for arable farming in the southeast of 
Scotland are very variable because of the wide 
range of elevation, mean annual temperature, and 
annual effective precipitation. However, the rate of 
mineralization of nitrogen (N) during winter is 
low, and rather low carry-over of mineral N to 
spring occurs. Early application is vulnerable to 
leaching; thus the prediction of leaching of early 
spring fertilizer N is important so that later appli- 
cations can be adjusted. A capacity-type approxi- 
mate leaching model with a simple treatment of 
soil matrix permeability was tested, using field 
tracer experiments with CaBr2, on hydrologically 
isolated plots. The model predictions are sensitive 
to the value of the soil matrix permeability factor, 
and four methods of estimating this parameter 
were evaluated: (1) using a calibration based on 
soil texture; (2) least-squares fitting of the model to 
successive neutron probe measurements of the 
water content profile; (3) least-squares fitting to 
daily drainage outflow; and (4) least-squares fitting 
to cumulative drainage outflow. The best inde- 
pendent method (method 3) led to a slight (20- 
30%) under-prediction of leaching losses for two 
of the four experiments, but in one experiment 
leaching was much less than predicted. As a man- 
agement model the approach seems promising but 
more attention needs to be paid to estimation of the 
value and variability of the permeability parame- 
ter. The convective-dispersion equation, using 
steady-state assumptions and a fitted dispersion 
length, gave as good a prediction of cumulative 
leaching losses as the approximate model. (Fish- 


W91-01477 


DEVELOPMENT, CALIBRATION AND FIELD 
TESTING OF A SOIL LOSS AND A RUNOFF 
MODEL DERIVED FROM A SMALL-SCALE 
PHYSICAL SIMULATION OF THE EROSION 
ENVIRONMENT ON ARABLE LAND IN ZIM- 
BABWE. 

Institute of Agricultural 
(Zimbabwe). 

For primary bibliographic entry see Field 2J. 
W91-01478 


Engineering, Harare 


MODEL FOR’ WATER DISTRIBUTION 
SYSTEM RELIABILITY. 

Texas Univ. at Austin. Dept. of Civil Engineering. 
For primary bibliographic entry see Field SF. 
W91-01495 


SOLVING GROUNDWATER FLOW PROB- 
LEMS BY CONJUGATE-GRADIENT METH- 
ODS AND THE STRONGLY IMPLICIT PRO- 
CEDURE. 

Geological Survey, Lakewood, CO. 

For primary bibliographic entry see Field 2F. 
W91-01515 


INVERSE SOLUTION FOR ONE-DIMENSION- 
AL INFILTRATION, AND THE RATIO A/K1. 
Commonwealth Scientific and Industrial Research 
Organization, Canberra (Australia). Div. of Envi- 
ronmental Mechanics. 

For primary bibliographic entry see Field 2G. 
W91-01519 


MEAN SQUARE ERROR OF REGRESSION- 
BASED CONSTITUENT TRANSPORT ESTI- 
MATES. 

Geological Survey, Reston, VA. 

For primary bibliographic entry see Field 5B. 
W91-01522 


PRACTICAL ASPECTS OF LOW-FLOW FRE- 
QUENCY ANALYSIS. 

Melbourne Univ., Parkville (Australia). Dept. of 
Civil and Agricultural Engineering. 


For primary bibliographic entry see Field 2E. 
W91-01529 


STOCHASTIC ANALYSIS OF UNSATURATED 
FLOW: ONE-DIMENSIONAL MONTE CARLO 
SIMULATIONS AND COMPARISONS WITH 
SPECTRAL PERTURBATION ANALYSIS AND 
FIELD OBSERVATIONS. 

California Univ., Davis. Dept. of Land, Air and 
Water Resources. 

For primary bibliographic entry see Field 2G. 
W91-01536 


FOURIER DOMAIN SHAPE ANALYSIS 
METHODS: A BRIEF REVIEW AND AN IL- 
LUSTRATIVE APPLICATION TO RAINFALL 
AREA EVOLUTION. 

Minnesota Univ., Minneapolis. Dept. of Civil and 
Mineral Engineering. 

For primary bibliographic entry see Field 2B. 
W91-01537 


DEPRESSIONAL STORAGE FOR MARKOV- 
GAUSSIAN SURFACES. 

National Soil Erosion Lab., West Lafayette, IN. 
For primary bibliographic entry see Field 2J. 
W91-01539 


PRIORITIZING FLOW ALTERNATIVES FOR 
SOCIAL OBJECTIVES. 

Colorado State Univ., Fort Collins. Water Re- 
sources Research Inst. 

For primary bibliographic entry see Field 6G. 
W91-01552 


MODELING TO GENERATE RECREATIONAL 
ALTERNATIVES. 

Colorado State Univ., Fort Collins. Water Re- 
sources Research Inst. 

For primary bibliographic entry see Field 6D. 
W91-01553 


IMPLEMENTATION OF ON-LINE CONTROL 
SCHEME FOR CITY WATER SYSTEM. 
Leicester Polytechnic (England). Water Control 
Unit. 

For primary bibliographic entry see Field 5F. 
W91-01559 


CLASSIFICATION OF ESTUARIES IN CHINA 
(IN CHINESE). 

East China Normal Univ., Shanghai. 

For primary bibliographic entry see Field 2L. 
W91-01570 


TWO-DIMENSIONAL NUMERICAL CALCU- 
LATION OF RESIDUAL CURRENT AND SA- 
LINITY AT THE CHANGJIANG RIVER ESTU- 
ARY (IN CHINESE). 

Academia Sinica, Qingdao (China). Inst. of Ocean- 
ology. 

For primary bibliographic entry see Field 2L. 
W91-01578 


NEW EQUATION FOR THE ATMOSPHERIC 
ENERGY BUDGET (EINE NEUE GLEICHUNG 
FUER DIE ATMOSPHAERISCHEN ENERGIE- 
HAUSHAELTE). 

Vienna Univ. (Austria). Inst. fuer Meteorologie 
und Geophysik. 

For primary bibliographic entry see Field 2B. 
W91-01581 


CHANGEABLE WEATHER-A CHAOTIC PHE- 
NOMENON TRIGGERED OFF BY MESOS- 
CALE PRECIPITATION-EDDIES (WETTER- 
LAUNEN ALS CHAOTISCHE MESO-SKALIGE 
STRUKTUREN). 

Vienna Univ. (Austria). Inst. fuer Meteorologie 
und Geophysik. 

For primary bibliographic entry see Field 2B. 
W91-01582 


EXTREME, SINGULAR AND COHERENT 
PRECIPITATION IN THE CATCHMENT 
BASIN OF THE UPPER INN RIVER (EX- 


TREME, SINGULAERE UND KOHAERENTE 
NIEDERSCLAEGE IM GEBIET DES APLINEN 
INN). 


For primary bibliographic entry see Field 2B. 
W91-01583 


DELAYED DEVELOPMENT OF BACTERIO- 
PLANKTON WITH RESPECT TO PHYTO- 
PLANKTON: A CLUE FOR UNDERSTANDING 
THEIR TROPHIC RELATIONSHIPS. 

Universite Libre de Bruxelles (Belgium). Groupe 
de Microbiologie des Milieux Aquatiques. 

For primary bibliographic entry see Field 2L. 
W91-01609 


MODELLING SEASONAL CHANGES OF EPI- 
LIMNETIC BACTERIA ON THE BASIS OF 
PHYTO- AND ZOOPLANKTON DYNAMICS. 
South Bohemian Biological Centre, Ceske Budejo- 
vice (Czechoslovakia). 

For primary bibliographic entry see Field 2H. 
W91-01612 


ENTRAINMENT AND MIXING PROCESSES 
AS RELATED TO DROPLET GROWTH IN 
WARM MIDLATITUDE AND _ TROPICAL 
CLOUDS. 

Centre National de la Recherche Scientifique, 
CRPA, Magny les Hameaux, France. 

For primary bibliographic entry see Field 2B. 
W91-01657 


USE OF DAILY VALUES OF SURFACE PA- 
RAMETERS AT DURBAN AND CAPE TOWN 
TO DETERMINE THE PRECIPITABLE 
WATER CONTENT OF THE ATMOSPHERE. 
Natal Univ., Pietermaritzburg (South Africa). 
Dept. of Geography. 

For primary bibliographic entry see Field 2B. 
W91-01660 


NONLINEAR SOLUTION OF AGGRADATION 
AND DEGRADATION IN CHANNELS. 

Detroit Water and Sewerage Dept., MI. 

For primary bibliographic entry see Field 2J. 
W91-01668 


MEASURING AND MODELING VARIATIONS 
IN DISTRIBUTION SYSTEM WATER QUAL- 
ITY 


Environmental Protection Agency, 
OH. Drinking Water Research Div. 
For primary bibliographic entry see Field SF. 
W91-01751 


Cincinnati, 


FLOCCULATION IN TURBULENT FLOW: 
MEASUREMENT AND MODELING OF PAR- 
TICLE SIZE DISTRIBUTIONS. 

Pittsburgh Univ., PA. Dept. of Civil Engineering. 
For primary bibliographic entry see Field 5F. 
W91-01752 


SOIL CLEAN UP BY IN-SITU AERATION: V. 
VAPOR STRIPPING FROM FRACTURED 
BEDROCK. 

Vanderbilt Univ., Nashville, TN. Dept. of Chemis- 
try. 

For primary bibliographic entry see Field 5G. 
W91-01756 


GEOELECTRICAL INVESTIGATION FOR 
GROUND WATER IN CRYSTALLINE TER- 
RAINS OF CENTRAL BAHIA, BRAZIL. 
Universidade Federal do Rio Grande do Norte, 
Natal (Brazil). Dept. de Fisica. 

For primary bibliographic entry see Field 2F. 
W91-01780 





ELUCIDATING GROUND-WATER FLOW 
PATHS IN A DESERT TERRANE BY GEO- 
CHEMICAL METHODS. 

Purdue Univ., Lafayette, IN. Dept. of Earth and 
Atmospheric Sciences. 

For primary bibliographic entry see Field 2F. 
W91-01784 


ESTIMATING THE VARIATION OF BUOY 
WIND AND WAVE DATA BIASES. 

Atmospheric Environment Service, Downsview 
(Ontario). 

For primary bibliographic entry see Field 2H. 
W91-01797 


EMPIRICAL EVIDENCE FOR DIFFERENCES 
AMONG METHODS FOR CALCULATING 
SECONDARY PRODUCTION. 

Montreal Univ. (Quebec). Dept. of Biological Sci- 
ences. 

C. Plante, and J. A. Downing. 

Journal of the North American Benthological So- 
ciety JNASEC, Vol. 9, No. 1, p 9-16, March 1990. 
2 fig, 3 tab, 40 ref. 


Descriptors: *Aquatic environment, *Secondary 
productivity, *Statistical analysis, *Statistical 
methods, *Statistics, Aquatic life, Benthos, Calcu- 
lation methods, Cohort production interval, Eco- 
systems, Mathematical studies, Population dynam- 
ics, Precision. 


The hypothesis that different secondary produc- 
tion estimation methods yield unbiased and equally 
precise estimates was tested using published data 
from 66 benthic invertebrate populations from 
lentic habitats. Tests are performed by Kruskal- 
Wallis one-way analysis of the residuals of a pub- 
lished empirical equation accounting for the impor- 
tant covariables biomass, body-mass, and water 
temperature. The data set analyzed came from 22 
different ecosystems spanning a range of produc- 
tion from 0.03 to 66.40 g dry mass.sq m/yr, a range 
of mean annual biomass from 0.002 to 10 g dry 
mass/sq m, a range of body size from 0.01 micro- 
grams to 60 mg dry mass and were found in 
environments with average annual surface water 
temperatures ranging from 4 to 18 deg. Of these 
estimates, 20 were made with the size-frequency 
technique, 26 were made with the Allen curve or 
growth increment summation methods, and 20 
were made with the instantaneous growth tech- 
nique. While no method was found to be signifi- 
cantly biased, the size-frequency method was less 
precise than the Allen curve, growth increment 
summation or instantaneous growth methods, 
yielding estimates about three times farther from 
the probable production values than other meth- 
ods. Imprecision of inferred cohort production in- 
terval (CPI) is suggested as one source of error. 
(Author’s abstract) 

W91-01808 


PERSPECTIVE ON AMERICA’S VANISHING 
STREAMS. 

Alabama Univ., University. Dept. of Biology. 

For primary bibliographic entry see Field 6G. 
W91-01812 


DEVELOPMENT OF AN EXPERT SYSTEM 
EMBEDDING PATTERN RECOGNITION 
TECHNIQUE FOR GROUNDWATER POLLU- 
TION SOURCE IDENTIFICATION. 

California Univ., Davis. Dept. of Civil Engineer- 
ing. 

For primary bibliographic entry see Field 5B. 
W91-01825 


WATER RESOURCES DATA FOR NEW 
MEXICO, WATER YEAR 1989. 

Geological Survey, Albuquerque, NM. Water Re- 
sources Div. 

J. P. Borland, R. K. DeWees, R. L. McCracken, 

R. L. Lepp, and D. Ortiz. 

Available from National Technical Information 
Service, Springfield, VA 22161 as PB90-252040. 
Price codes: A19 in paper copy, A03 in microfiche. 
USGS-Water Data Report-NM-89-1. USGS/ 
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WRD/HD-90/276, April 1990. 426p. Prepared in 
cooperation with the State of New Mexico and 
with other agencies. 


Descriptors: *Hydrologic data, *New Mexico, 
*Surface water, *Water quality, Chemical analysis, 
Flow rates, Gaging stations, Lakes, Reservoirs, 
Sampling sites, Sediments, Water analysis, Water 
level, Water temperature. 


Water-resources data for the 1989 water year for 
New Mexico consist of records of discharge and 
water quality of streams; stage, contents and water 
quality of lakes and reservoirs; and water levels 
and water quality in wells and springs. This report 
contains discharge records for 166 gaging stations; 
stage and contents for 26 lakes and reservoirs; 
water quality for 56 gaging stations and 84 wells; 
and water levels at 104 observation wells. Also 
included are 108 crest-stage partial-record stations. 
Additional water data were collected at various 
sites, not involved in the systematic data collection 
program, and are published as miscellaneous meas- 
urements. Also, two seepage investigations are 
published this year. These data represent that part 
of the National Water Data System collected by 
the U.S. Geological Survey and cooperating State 
and Federal agencies in New Mexico. (See also 
W90-06444) (USGS) 

W91-01828 


WATER RESOURCES DATA FOR NEBRASKA, 
WATER YEAR 1989. 

Geological Survey, Lincoln, NE. Water Resources 
Div. 

J. A. Boohar, C. G. Hoy, and M. J. Ellis. 

Available from National Technical Information 
Service, Springfield, VA 22161 as PB90-251893. 
Price codes: A19 in paper copy, A03 in microfiche. 
USGS-Water Data Report-NE-89-1. USGS/ 
WRD/HD-90/268, April 1990. 437p. Prepared in 
cooperation with the State of Nebraska and with 
other agencies. 


Descriptors: *Groundwater, *Hydrologic data, 
*Nebraska, *Surface water, *Water quality, Chem- 
ical analysis, Flow rates, Gaging stations, Lakes, 
Reservoirs, Sampling sites, Sediments, Water anal- 
ysis, Water level, Water temperature. 


Water-resources data for the 1989 water year for 
Nebraska consist of records of stage, discharge, 
and water quality of streams; stage and contents of 
lakes and reservoirs; and water levels and water 
quality in wells. This report contains discharge 
records for 160 streamflow gaging stations, 12 
partial-record or miscellaneous streamflow sta- 
tions, and 5 crest-stage, partial-record streamflow 
stations; stage and content records for 11 lakes and 
reservoirs; water quality records for 38 streamflow 
stations, 8 ungaged stream-sites, and 159 wells; and 
water level records for 55 observation wells. These 
data represent that part of the National Water Data 
System operated by the U.S. Geological Survey 
and cooperating State and Federal agencies in Ne- 
braska. (See also W90-06429) (USGS) 

W91-01829 


WATER RESOURCES DATA FOR OREGON, 
WATER YEAR 1989, VOLUME 1. EASTERN 
OREGON. 

Geological Survey, Portland, OR. Water Re- 
sources Div. 

L. E. Hubbard, R. L. Moffatt, T. A. Herrett, R. L. 
Kraus, and G. P. Ruppert. 

Available from National Technical Information 
Service, Springfield, VA 22161 as PB90-251885. 
Price codes: A10 in paper copy, A02 in microfiche. 
USGS-Water Data Report-OR-89-1. USGS/ 
WRD/HD-90/287, May 1990. 197p. Prepared in 
cooperation with the State of Oregon and with 
other agencies. 


Descriptors: *Hydrologic data, *Oregon, *Surface 
water, *Water quality, Chemical analysis, Flow 
rates, Gaging stations, Lakes, Reservoirs, Sampling 
sites, Sediments, Water analysis, Water level, 
Water temperature. 


Water-resources data for the 1989 water year for 
Oregon consists of records of stage, discharge, and 
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water quality of streams; and stage, contents, and 
water quality of lakes and reservoirs. This report, 
in two volumes, contains discharge records for 251 
gaging stations; stage only records for 7 gaging 
stations; stage and contents for 39 lakes and reser- 
voirs; water quality for 43 stations, and water 
quality for 3 precipitation stations. Also included 
are 5 crest-stage, partial-record stations. Additional 
water data were collected at various sites, not part 
of the systematic data collection program, and are 
published as miscellaneous measurements. These 
data represent that part of the National Water Data 
System operated by the U.S. Geological Survey 
and cooperating State and Federal agencies in 
Oregon. (See also W90-07847) (USGS) 

W91-01830 


EVALUATION OF THREE ELECTRONIC 
REPORT PROCESSING SYSTEMS FOR PRE- 
PARING HYDROLOGIC REPORTS OF THE 
U.S. GEOLOGICAL SURVEY, WATER RE- 
SOURCES DIVISION. 

— Survey, Reston, VA. Water Resources 

iv. 

For primary bibliographic entry see Field 10C. 
W91-01832 


GROUND-WATER FLOW IN THE GULF 

COAST AQUIFER SYSTEMS, SOUTH-CEN- 

TRAL UNITED STATES--A PRELIMINARY 

ANALYSIS. 

Geological Survey, Austin, TX. Water Resources 
iv. 

For primary bibliographic entry see Field 2F. 

W91-01838 


ASSESSMENT OF HYDROLOGIC AND HY- 

DROGEOLOGIC DATA AT CAMP LEJEUNE 

MARINE CORPS BASE, NORTH CAROLINA. 

a Survey, Raleigh, NC. Water Resources 
iv 


For primary bibliographic entry see Field 2F. 
W91-01840 


HYDROGEOLOGY OF AQUIFERS IN CRETA- 
CEOUS AND YOUNGER ROCKS IN THE VI- 
CINITY OF ONSLOW AND SOUTHERN 
JONES COUNTIES, NORTH CAROLINA. 
Geological Survey, Raleigh, NC. Water Resources 
Div. 

For primary bibliographic entry see Field 2F. 
W91-01841 


HYDROGEOLOGIC, WATER-LEVEL, AND 
WATER-QUALITY DATA FROM MONITOR- 
ING WELLS AT THE U.S. MARINE CORPS 
AIR STATION, CHERRY POINT, NORTH 
CAROLINA. 

Geological Survey, Raleigh, NC. Water Resources 
Div. 

For primary bibliographic entry see Field 5B. 
W91-01844 


U.S. GEOLOGICAL SURVEY NATIONAL 
COMPUTER TECHNOLOGY MEETING: PRO- 
GRAM AND ABSTRACTS, MAY 7-11, 1990. 
Geological Survey, Nashville, TN. Water Re- 
sources Div. 

Available from Books and Open File Report Sec- 
tion, USGS, Box 25425, Denver, CO 80225. USGS 
Open-File Report 90-161, April 1190. 56p. B. H. 
Balthrop, E. G. Baker (compilers). 


Descriptors: *Computers, *Hydrologic applica- 
tion, ‘*Information systems, *US Geological 
Survey, Databases, Geographic information sys- 
tems, National water information systems, System 
administration. 


Computer-related information from all Divisions of 
the U.S. Geological Survey are discussed in this 
compilation of abstracts. Some of the topics ad- 
dressed are system administration; distributed in- 
formation systems and data bases, both current 
(1990) and proposed; hydrologic applications; na- 
tional water information systems; geographic infor- 
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mation systems applications and techniques. The 
report contains some of the abstracts that were 
presented at the National Computer Technology 
Meeting that was held in May 1990. The meeting 
was sponsored by the Water Resources Division 
and was attended by more than 200 technical and 
managerial personnel representing all the Divisions 
of the U.S. Geological Survey. (USGS) 
W91-01848 


GEOHYDROLOGIC CHARACTERISTICS AND 
SIMULATED RESPONSE TO PUMPING 
STRESSES IN THE SPARTA AQUIFER IN 
EAST-CENTRAL ARKANSAS. 

Geological Survey, Little Rock, AR. Water Re- 
sources Div. 

For primary bibliographic entry see Field 2F. 
W91-01854 


WATER RESOURCES DATA FOR IOWA, 
WATER YEAR 1989. 

Geological Survey, Iowa City, IA. Water Re- 
sources Div. 

D. J. O'Connell, M. J. Liszewski, R. B. Lambert, 
and W. J. Matthes. 

Available from National Technical Information 
Service, Springfield, VA 22161 as PB90-222423/ 
AS. Price codes: A18 in paper copy, A03 in micro- 
fiches. USGS Water Data Report IA-89-1. USGS/ 
WRD/HD-90/256, 1989. 399p. Prepared in coop- 
eration with the Iowa Department of Natural Re- 
sources (Geological Survey Bureau) and other 
agencies. 


Descriptors: *Groundwater, *Hydrologic data, 
*Iowa, *Surface water, *Water quality, Chemical 
analysis, Data collections, Flow rates, Gaging sta- 
tions, Groundwater level, Lakes, Reservoirs, Sam- 
pling sites, Sediments, Streamflow, Temperature, 
Water, Water analysis, Water level. 


Water resources data for the 1989 water year for 
Iowa consist of record of stage, discharge, and 
water quality of streams; stage, contents, and water 
quality of lakes and reservoirs; groundwater levels 
and water quality of groundwater wells. This 
report contains records of water discharge for 117 
stream-gaging stations; stage or contents for 8 lakes 
and reservoirs; water quality for 6 stream-gaging 
stations; sediment records for 10 stream-gaging 
stations; water levels for 185 observation wells; 
and chemical analyses for the 135 municipal wells. 
Also included are 113 crest-stage partial-record 
stations. Additional water data were collected at 
various sites, not part of the systematic data-collec- 
tion program, and are published as miscellaneous 
discharge measurements and miscellaneous water- 
quality analyses. (USGS) 

W91-01856 


WATER RESOURCES DATA FOR WEST VIR- 
GINIA, WATER YEAR 1988. 

Geological Survey, Charleston, WV. Water Re- 
sources Div. 

S. M. Ward, J. A. Macy, F. M. Taylor, and G. M. 
Ferrell. 

Available from National Technical Information 
Service, Springfield, VA 22161 as PB90-222589. 
Price codes: A09 in paper copy, A02 in microfiche. 
USGS Water Data Report WV-88-1. USGS/ 
WRD/HD-90/248, 1990. 185p. Prepared in coop- 
eration with the State of West Virginia and other 
agencies. 


Descriptors: *Groundwater, *Hydrologic data, 
*Surface water, *Water quality, *West Virginia, 
Chemical analysis, Flow rates, Gaging stations, 
Sampling sites, Sediments, Water analysis, Water 
level, Water temperature. 


Water resources data for the 1988 water year for 
West Virginia consist of records of stage, dis- 
charge, and water quality of streams; contents of 
reservoirs; and water levels of observation wells. 
This report contains discharge records for 79 
streamflow-gaging stations; stage only records for 
7 gaging stations, and 2 crest-stage partial-record 
stations; (2) change in contents for 1 reservoir; (3) 
water quality records for 15 streamflow-gaging 
stations; and (4) water level records for 30 observa- 


tion wells. Locations of these sites are shown. 
Additional water data were collected at various 
sites, not involved in the systematic data collection 
program, and are published as miscellaneous meas- 
urements. These data represent that part of the 
National Water Data System collected by the U.S. 
Geological Survey and cooperating State and Fed- 
eral agencies in West Virginia. (USGS) 

W91-01858 


WATER RESOURCES DATA FOR MICHIGAN, 
WATER YEAR 1989. 

Geological Survey, Lansing, MI. Water Resources 
Div. 

S. P. Blumer, J. C. Failing, W. W. Larson, C. R. 
Whited, and R. L. LeuVoy. 

Available from National Technical Information 
Service, Springfield, VA 22161 as PB90-230947/ 
AS. Price codes: Al3 in paper copy, A02 in micro- 
fiche. USGS Water Data Report MI-89-1. USGS/ 
WRD/HD-90/255, 1990, 283p. Prepared in coop- 
eration with the State of Michigan and with other 
agencies. 


Descriptors: *Groundwater, *Hydrologic data, 
*Michigan, *Surface water, *Water quality, Chem- 
ical analysis, Flow rates, Gaging stations, Sampling 
sites, Sediments, Water analysis, Water level, 
Water temperature. 


Water resources data for the 1989 water year for 
Michigan consist of records of stage, discharge, 
and water quality of streams; stage and contents of 
lakes and reservoirs; and water levels and water 
temperature of groundwater. This report contains 
discharge records for 145 streamflow-gaging sta- 
tions; stage only records for 13 lake-gaging sta- 
tions; stage and contents for 5 lakes and reservoirs; 
water quality records for 21 streamflow-gaging 
stations; water level records for 51 observation 
wells; and water temperature records for 4 obser- 
vation wells. Also included are 48 crest-stage par- 
tial record stations and 8 low-flow partial-record 
stations. Additional water data were collected at 
various sites not involved in the systematic data 
collection program. Miscellaneous data were col- 
lected at 62 measuring sites and 10 water quality 
sampling sites. These data represent that part of the 
National Water Data System collected by the U.S. 
Geological Survey and cooperating State, Local 
and Federal agencies in Michigan. (See also W90- 
05242) (USGS) 

W91-01864 


GROUND-WATER LEVELS, SPRINGS 1985, 
AND GROUND-WATER LEVEL CHANGES, 
SPRING 1983 TO SPRING 1985, IN THREE 
BASALT UNITS UNDERLYING THE COLUM- 
BIA PLATEAU, WASHINGTON AND 
OREGON. 

Geological Survey, Tacoma, WA. Water Re- 
sources Div. 

R. C. Lane, and K. J. Whiteman. 

Available from Books and Open File Report Sec- 
tion, USGS, Box 25425, Denver, CO 80225. USGS 
Water-Resources Investigations Report 88-4018, 
1989. 4 sheets, 4 fig, 20 ref. 


Descriptors: *Aquifer systems, *Columbia Plateau, 
*Geohydrology, *Geologic units, *Groundwater 
movement, *Maps, *Oregon, *Washington, Co- 
lumbia Basin Irrigation Project, Wanapum Basalt, 
Water resources data. 


Groundwater level contour maps for three basalt 
units of the Columbia Plateau regional aquifer 
system were constructed by using water levels 
measured in 1,105 wells during 1985. These meas- 
urements then were compared with similar meas- 
urements from spring 1983 to assess the changes in 
groundwater levels over the 2-year period for each 
of the basalt units. Configuration of the ground- 
water contours and water level changes reflect (1) 
recharge and discharge; (2) hydraulic conductivi- 
ty; (3) use of imported surface water for irrigation; 
and (4) pumpage of groundwater. The movement 
of groundwater within each basalt unit is con- 
trolled mainly by the major rivers, streams, and 
coulees, whereas variations in flow directions be- 
tween units are related to the occurrence, extent, 
and hydraulic conductivity of the basalt units and 


sedimentary interbeds and to differences in the 
amounts of recharge to each unit. (USGS) 
W91-01868 


MODELLING SOIL WATER SUPPLY TO 
CROPS 


Wye Coll., Ashford (England). Dept. of Agricul- 
ture, Horticulture and the Environment. 

For primary bibliographic entry see Field 2G. 
W91-01869 


INTERPRETATION OF METAL CONCENTRA- 
TIONS IN ESTUARINE SEDIMENTS OF 
FLORIDA USING ALUMINUM AS A REFER- 
ENCE ELEMENT. 

Florida State Dept. of Environmental Regulation, 
Tallahassee. 

For primary bibliographic entry see Field 2L. 
W91-01898 


SIMULATION MODEL OF WATER DEPTH IN 
MANGROVE BASIN FORESTS. 

Collier Mosquito Control District, Naples, FL. 
For primary bibliographic entry see Field 2L. 
W91-01989 


APPLICATION OF MULTIVARIATE ANALY- 

SIS FOR CHARACTERIZATION OF ORGANIC 

COMPOUNDS FROM URBAN RUNOFF, 

Universidad Politecnica de Madrid (Spain). Es- 

cuela Tecnica Superior de Ingenieros de Caminos. 

For primary bibliographic entry see Field 5A. 
-02004 


8. ENGINEERING WORKS 
8A. Structures 


INVESTIGATION INTO THE PERFORMANCE 
CHARACTERISTICS OF BOUNDARY BOXES 
SUBJECTED TO VERTICAL LOADING. 
Loughborough Univ. of Technology (England). 
Dept. of Civil Engineering. 

For primary bibliographic entry see Field 8B. 
W91-01269 


DESIGN OF ROCK SLOPES IN SOVIET HY- 
DROPOWER CONSTRUCTION PRACTICE. 

V. I. Reznikova, and V. I. Rechitskii. 
Hydrotechnical Construction HYCOAR, Vol. 23, 
No. 12, p 669-674, June 1990. 5 fig, 1 tab, 4 ref. 
Translated from Gidrotekhnicheskoe Stroitel’stvo, 
No. 12, p 4-8, December 1989. 


Descriptors: *Construction methods, *Dam con- 
struction, *Engineering geology, *Hydroelectric 
plants, *Rock mechanics, *Slope stability, Blasting, 
Drilling, Mathematical analysis, Mathematical 
eg Shear stress, Structural engineering, 
U 


Since 1970, the All-Union Planning, Surveying, 
and Scientific Research Institute (Gidroproekt) has 
been calculating the stability of natural slopes and 
rock slopes of foundation pits, canals and other 
structures of hydroelectric stations and pumped- 
storage stations. In all, the stability of slopes with 
heights of 15-125 m at 20 Soviet hydropower facili- 
ties were analyzed. The most widely-used methods 
for calculation of rock slope stability were the 
deficit forces method and the method of shear 
along a plane surface. The form of the sliding limit 
surface depended on the fracture character of the 
mass, topography and the kinematic failure possi- 
bility. Stability was calculated mainly as a two- 
dimensional problem, since long slopes in which 
the effect of side surfaces could be neglected oc- 
curred in most cases. The purpose of these calcula- 
tions included not only a determination of the 
slope stability factor for given parameters of frac- 
turing and shear strength, but also an evaluation of 
the effect of the latter on stability. Analysis of the 
stability of artificial slopes proceeded as follows: 
on the basis of a model of rock mass fracturing 
constructed by engineering geologists, a number of 





possible sliding surfaces were outlined and the 
stability of the rock slope with an initial steepness 
(contour) value was calculated. Generally, an it- 
erative cycle of stability calculations was carried 
out for different values of the dip angles of the 
shear-dangerous fractures and for the purpose of 
finding the rock mass region with a minimum 
value of the stability factor K. If K was greater 
than the standard value Ks, the contour of the 
future slope was adjusted steeper, otherwise a 
more gentle slope was recommended or a variant 
of its stabilization was calculated. Design-related 
failures of masses were not observed in any of the 
designed slopes. The conditions for, and the pa- 
rameters of, drilling and blasting operations have a 
noticeable effect on slope stability and angle, indi- 
cating the need for thorough development and 
rigorous observance of drilling and blasting oper- 
ation plans. At a number of hydropower facilities, 
detailed stability calculations made it possible to 
eliminate costly engineering measures and reduce 
project costs. (Hoskin-PTT) 

W91-01433 


ANALYTICAL METHOD OF CALCULATING 
SLOPE STABILITY. 

For primary bibliographic entry see Field 8D. 
W91-01434 


HYDRAULIC CALCULATION OF OPEN 
GROINS WITH VARIABLE COVERAGE. 

For primary bibliographic entry see Field 8B. 
W91-01435 


SOME PARAMETERS OF A SPREADING 
FLOW BEYOND PIPE CONDUITS. 

For primary bibliographic entry see Field 8B. 
W91-01437 


IRREGULAR WAVE LOAD ON SLOPES OF 
STRUCTURES. 

For primary bibliographic entry see Field 8B. 
W91-01438 


POSSIBILITIES OF CONSTRUCTING HYDRO- 
ELECTRIC STATIONS: PUMPED STORAGE 
STATIONS IN ARMENIA. 

For primary bibliographic entry see Field 8C. 
W91-01439 


MONITORING HIGH CONCRETE DAMS 
DURING THEIR CONSTRUCTION AND SERV- 
ICE. 

For primary bibliographic entry see Field 8F. 
W91-01440 


MECHANISM OF THE OPENING OF THE 
CONCRETE-ROCK JOINT IN THE SAYANO- 
SHUSHENSKOE DAM. 

For primary bibliographic entry see Field 8F. 
W91-01441 


REINFORCEMENT OF IN-SERVICE RETAIN- 
ING STRUCTURES. 

O. D. Rubin, O. B. Lyapin, and V. E. Ni. 
Hydrotechnical Construction HYCOAR, Vol. 23, 
No. 12, p 720-725, June 1990. 4 fig, 1 tab, 6 ref. 
Translated from Gidrotekhnicheskoe Stroitel’stvo, 
No. 12, p 42-45, December 1989. 


Descriptors: *Concrete technology, *Construction 
methods, *Load testing, *Retaining walls, *Struc- 
tural engineering, Construction joints, Locks, 
Mathematical analysis, Mathematical models, Me- 
chanical engineering, Reinforced concrete, Struc- 
tural models, Waterways. 


For existing retaining structures, which exhibit de- 
viations in performance from design premises, an 
effective reinforcement system should be devel- 
oped to reduce active loads with a simultaneous 
increase in bearing capacity and a reduction in 
structure deformability. Experimental investiga- 
tions of lightly reinforced concrete models of walls 
on a 1:8 scale (with respect to the lock walls of the 


Moscow Canal) were performed. The structural 
components of the reinforcing system were an 
additional wall (metallic or reinforced-concrete in 
the form of sheet piling, wall in the ground) and 
inclined components (metallic or reinforced-con- 
crete girders or cross pieces), which transmitted 
the load from the additional wall to the front face 
of the existing wall. The wall models were tested 
under a static short-term load applied in incre- 
ments of 0.05 of the computed failing load, Qc. 
Crack formation in the experimental wall was 
characterized by the formation and vigorous devel- 
opment of a crack along the construction joint of 
the second concrete lift and an inclined crack 
leading away from the joint under a load of 21.4 
KN; the failing load was 25.68 kN; this was more 
than one and one-half times smaller than the Qc 
value. The mounting of two planes of inclined 
yokes led to partial restoration of the wall’s bear- 
ing capacity as compared with the computed Qc 
value. Installation of an additional wall from which 
the external load is transmitted onto the concrete 
wall using two planes inclined at a 12 degree angle 
to the horizontal made it possible to reduce some- 
what the width of the joint opening of the second 
concrete lift under a load of > 24.0 KN as com- 
pared with tests performed without the additional 
wall. The data obtained for the increase in limiting 
load that can be taken up by the reinforced wall 
suggest a significant reduction in bending moments 
and an increase in the longitudinal (vertical) com- 
pressive forces due to transfer of external forces 
from the additional wall through the force compo- 
nents onto the concrete wall at an angle of alpha-2 
= 38 degrees to the horizontal. (Hoskin-PTT) 
W91-01442 


PREDICTING WAVE FORMATION IN MOUN- 
TAIN RESERVOIRS DURING LANDFALLS 
AND LANDSLIDES. 

For primary bibliographic entry see Field 8B. 
W91-01443 


UPGRADING ANTIQUE SEWERS. 
Massachusetts Water Resources 
Boston. 

For primary bibliographic entry see Field 5B. 
W91-01484 


Authority, 


GROUTING SLIP LINERS: THE NEW INSIDE 
STORY. 

Halliburton Services, Houston, TX. 

For primary bibliographic entry see Field 5D. 
W91-01486 


HYDRODYNAMIC PRESSURE ANALYSIS OF 
ARCH DAMS WITH T-COMPLETE FUNC- 
TIONS. 

Ohio State Univ., Columbus. Dept. of Civil Engi- 
neering. 

For primary bibliographic entry see Field 8B. 
W91-01489 


MONITORING THE STATE OF THE DAM OF 
THE SAYANO-SHUSHENSKOE HYDROELEC- 
TRIC STATION. 

A. I. Efimenko, K. K. Kuz’min, and E. K. 
Aleksandrovskaya. 

Hydrotechnical Construction HYCOAR, Vol. 23, 
No. 10, p 573-577, April 1990. 3 fig, 5 ref. Translat- 
ed from Gidrotekhnicheskoe Stroitelstvo, No. 10, 
p 15-18, October 1989. 


Descriptors: *Dam foundations, *Hydraulic engi- 
neering, *Hydraulic structures, *Hydroelectric 
plants, *Measuring instruments, *Soviet Union, 
Dam stability, Foundation rocks, Monitoring, Pie- 
zometers, Stress analysis. 


The Sayano-Shushenskoe (Soviet Union) dam is a 
unique hydraulic structure. Because high reliability 
demands are imposed on it. A considerable number 
of on-site observations and investigations are per- 
formed to monitor the reliable operation of the 
dam. The monitoring system includes geodetic, 
piezometric, and flow monitoring and measuring 
instruments (MMI) that were installed during con- 
struction of the dam, its components, and the rock 
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foundation, making it possible to observe the struc- 
ture and evaluate its state at various stages of 
construction and filling of the reservoir. During 
current monitoring on the dam the main param- 
eters characterizing the static behavior of the dam 
foundation system are evaluated: the total displace- 
ments (settlements, tilts, horizontal displacements), 
state of the rock-concrete contact; state of the 
horizontal joints between blocks, sections, and col- 
umns; cracking in the concrete; and the seepage 
pressure in the concrete and rock foundation. The 
results of long-term monitoring of the dam indicate 
a satisfactory state of the structure at all stages of 
filling the reservoir and correspondence of the 
values of the parameters being monitored on site to 
their design premises, with the exception of 
stresses near the downstream face. To obtain rep- 
resentative information it is necessary to provide in 
the design for routine correction of the layouts of 
the MMI, particularly embedded instruments. 
(Fish-PTT) 

W91-01541 


INITIAL PERIOD OF OPERATION OF THE 
CHANNEL DAM OF THE KUREIKA HYDRO- 
ELECTRIC STATION. 

Y. N. Mznikov, S. I. Panov, and N. A. Shakov. 
Hydrotechnical Construction HYCOAR, Vol. 23, 
No. 10, p 578-583, April 1990. 5 fig, 3 ref. Translat- 
ed from Gidrotekhnicheskoe Stroitelstvo, No. 10, 
p 18-22, October 1989. 


Descriptors: *Cold weather construction, *Dam 
construction, *Dams, *Hydraulic structures, *Hy- 
droelectric plants, *Soviet Union, *Stress analysis, 
Dam design, Deformation, Earth dams, Reser- 
voirs, Rockfill dams, Temperature effects. 


The harsh natural and climatic conditions and 
year-round operation of hydroelectric stations at 
low negative air temperatures cause substantial 
changes in temperature and moisture state (TMS) 
of materials being placed in earth-rock dams in the 
Far North of the Soviet Union. On-site and experi- 
mental investigations of the TMS and stress-strain 
state of the upstream shoulder during filling of the 
reservoir were carried out to predict deformations 
of the earth-rock dam of the Kureika hydroelectric 
station. The results of the 2-year on-site observa- 
tions of the behavior of the earth-rock dam being 
constructed under conditions of the Far North 
during filling of the reservoir permit the following 
conclusions: (1) rapid temperature and deformation 
processes occurred in the frozen upstream shoulder 
of the dam during its primary subirrigation; (2) 
under unfavorable deformation conditions, the for- 
mation of cracks is possible and in these cases 
special designs providing static and seepage stabili- 
ty of the structures are necessary; (3) the calculat- 
ed strength and deformation characteristics should 
be assigned differentially depending on the work- 
ing conditions of dams in the initial operation 
period; (4) special consideration should be devoted 
to the size and deformability of the transition zones 
which perform the role of a buffer between the 
core and shoulders; (5) mined rock should be 
placed uniformly over the entire area in layers 
with compaction by heavy vibrating rollers; and 
(6) on-site observations of the TMS and deforma- 
tions of the upstream shoulders should be per- 
formed during their construction and operation in 
order to refine the design parameters of dams 
being constructed in the Far North. (Fish-PTT) 
W91-01542 


EFFECTIVE DESIGN OF FACINGS OF BLAST- 
FORMED DAMS. 

Y. N. Kasatkin. 

Hydrotechnical Construction HYCOAR, Vol. 23, 
No. 10, p 601-605, April 1990. 4 fig, 1 tab, 5 ref. 
Translated from Gidrotekhnicheskoe Stroitelstvo, 
No. 10, p 34-36, October 1989. 


Descriptors: *Construction methods, *Dam con- 
struction, *Dam design, *Rockfill dams, *Slope 
stabilization, Asphalt, Hydraulic design, Porosity, 
Rock fill, USSR. 


The slopes of rockfill and blast-formed dams often 
have unorganized heapings of stone, often in a 
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loose state relative to the dam body. To prepare 
such a slope for a reinforced-concrete facing, it is 
necessary to carry out considerable crushing, level- 
ing, and compaction of the stone. However, this 
work often need not be performed if the facing on 
such a dam is made of poured asphalt. The depth 
of penetration of asphalt under the effect of its own 
weight into the pores of the rockfill with one-time 
pouring is determined by an empirical relation. 
The larger the size of the rock and the higher its 
porosity, the deeper the penetration of asphalt into 
it during pouring. However, the rock must most 
often be covered several times, counting on its 
flow into the pores of the fill between pourings. 
The formation of the given facing is quite simple 
and consists of: crushing of large rocks on the 
slope with subsequent grading; washing of the rock 
distributed over the slope not later than a day 
before covering it with asphalt by a pressure jet of 
clean water delivered to the slope through hoses; 
covering the rock with poured asphalt after its 
surface dries; holding the formed coating for a time 
during which the asphalt penetrates into the fill 
pores to the prescribed depth; a repeated leveling 
and covering of the rock with poured asphalt. 
Using empirical relations, for a known fractional 
composition of the rock a composition of the as- 
phalt mass can be selected such that its penetration 
into the fill pores will be optimal. Thus facings of 
rockfill and blast-formed dams of rock covered 
with poured asphalt are easily designed and easily 
made, which opens broad opportunities for their 
use. (Fish-PTT) 

W91-01547 


CONCERNING THE PROBLEM OF ASSIGN- 
ING THE COMPOSITIONS OF STEEL FIBER- 
REINFORCED CONCRETES. 

For primary bibliographic entry see Field 8F. 
W91-01549 


MECHANICAL EQUIPMENT OF THE TASH- 
LYK PUMPED-STORAGE HYDROELECTRIC 
STATION AND ALEKSANDROVKA HYDRO 
DEVELOPMENT OF THE SOUTHERN 
UKRAINE POWER COMPLEX. 

For primary bibliographic entry see Field 8C. 
W91-01644 


MECHANICAL EQUIPMENT OF THE VILYUI 
NO. 3 HYDROELECTRIC STATION. 

For primary bibliographic entry see Field 8C. 
W91-01645 


BEHAVIOR OF SOIL UNDER A BRIEF DY- 
NAMIC LOAD. 

For primary bibliographic entry see Field 8D. 
W91-01649 


SEEPAGE IN EARTH DAMS IN TWO- AND 
THREE-DIMENSIONAL FORMULATIONS OF 
THE PROBLEM. 

For primary bibliographic entry see Field 8D. 
W91-01650 


GEODETIC PROBLEMS IN THE CONSTRUC- 
TION OF HIGH CONCRETE DAMS. 

D. M. Grachev. 

Hydrotechnical Construction HYCOAR, Vol. 23, 
No. 11, p 661-664, 1990. 4 fig. Translated from 
Gidrotekhnicheskoe Stroitelstvo, No. 11, p 36-38, 
November 1989. 


Descriptors: *Arch dams, *Concrete dams, *Dam 
construction, *Dam design, *Dams, *Deformation, 
*Geodesy, *Gravity dams, *Hydraulic structures, 
*Soviet Union, Dam foundations, Dam stability, 
Gravity-arch dams, Hydraulic geometry. 


A high-head dam under construction undergoes 
deformation under the water head, its own weight, 
and other factors. The dam shifts along the founda- 
tion, moves vertically, and tilts or bends. The 
deformations increase with an increase of the dam 
height and head of water, as a consequence the 
elements of the structure are noticeably displaced. 
Other discrepancies are then noted between the 


constructed part of the dam and its overlying part, 
which is still to be constructed. Discrepancies are 
also noted while performing geodetic location 
work for the overlying concrete levels. In design- 
ing high concrete dams of the arch and gravity- 
arch types it is necessary to provide special meas- 
ures for geodetic construction provisions. A 
change to a system that involves location axes that 
move in space together with the dam under con- 
struction is recommended. This approach requires 
calculated predictions of the magnitude of defor- 
mations and data from on-site observations of the 
structure under construction. This approach was 
used for constructing the Sayano-Shushenskoe 
Dam. The points of the geodetic base, metal sur- 
face markers, were embedded every other section 
at a distance of 35 to 50 m from one another along 
the lower face of the dam around its perimeter 
(here final construction had to be put off until last). 
The coordinates of the points were determined by 
a geodimeter survey from points on the geodetic 
base of the construction site as of a certain date. 
The points of the geodetic base, once determined 
on the structure, are kept until the end of construc- 
tion. They can then be raised from tier to tier along 
the plumb line. (Korn-PTT) 

W91-01652 


HYDRAULIC JUMP IN TRIANGULAR CHAN- 
NEL. 

Ecole Polytechnique Federale de Lausanne (Swit- 
zerland). Dept. de Genie Civil. 

For primary bibliographic entry see Field 8B. 
W91-01669 


FLOW INDUCED PIPE VIBRATION DURING 
ITS SAGGING PROCESS. 

East China Technical Univ. of Water Resources, 
Nanjing. 

For primary bibliographic entry see Field 8B. 
W91-01670 


BEARSPAW DEVELOPMENT: DESIGN AND 
CONSTRUCTION OF A_ SIDE-CHANNEL 
OVERFLOW SPILLWAY. 

For primary bibliographic entry see Field 8B. 
W91-01721 


DAM RENOVATION: FROM INVESTIGATION 
TO REPAIR. 

Bridgeport Hydraulic Co., CT. 

For primary bibliographic entry see Field 8F. 
W91-01748 


CITY TACKLES MAJOR SANITARY SEWER 
REHABILITATION WITH NEW PROCESS. 

For primary bibliographic entry see Field 5D. 
W91-01755 
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MODIFICATION OF COASTAL CURRENTS 
BY POWER PLANT INTAKE AND THERMAL 
DISCHARGE SYSTEMS. 

Scripps Institution of Oceanography, La Jolla, CA. 
Center for Coastal Studies. 

M. H. S. Elwany, J. Reitzel, and M. R. Erdman. 
Coastal Engineering COENDE, Vol. 14, No. 4, p 
359-383, 17 fig, 1 tab, 13 ref. August 1990. 


Descriptors: *Electric powerplants, *Environmen- 
tal effects, *Hydraulic profiles, *Thermal pollu- 
tion, *Water currents, *Water resources develop- 
ment, Cooling water, Flow profiles, Flow velocity, 
Hydraulic models, Nuclear powerplants. 


Powerplant cooling systems that entrain large vol- 
umes of seawater in multiple discharge jets can 
produce changes in the local field of flow. A case 
history of observed flow modification is provided 
by dye studies and records of currents around the 
diffusers of the San Onofre Nuclear Generating 
Station (SONGS), which entrain a volume of flow 
on the order of 1000 cu m/s. Field observations of 
dilutions and velocities in the discharge plume 
agree well with the results of hydraulic modelling 


of the diffuser system. Synoptic observations and 
long term statistical distributions of current speeds 
and directions show systematic patterns of altered 
flow around the diffusers that are more complex 
than the flow in the model because of interactions 
with flow modification by local beds of giant kelp. 
(Author's abstract) 

W91-01057 


INVESTIGATION INTO THE PERFORMANCE 
CHARACTERISTICS OF BOUNDARY BOXES 
SUBJECTED TO VERTICAL LOADING. 
Loughborough Univ. of Technology (England). 
Dept. of Civil Engineering. 

J. G. Dickens, and G. H. Mortimer. 

Journal of the Institution of Water and Environ- 
mental Management JIWMEZ, Vol. 4, No. 3, p 
227-234. 8 fig, 5 ref, June 1990. 


Descriptors: *Check structures, *Domestic water, 
*Hydraulic loading, *Load testing, *Water meter- 
ing, Backfill, Design criteria, Field tests, Vertical 
flow, Water boundary. 


The results of a series of load tests carried out on a 
variety of designs of boundary boxes which are 
intended for use as stopcock/water meter cham- 
bers at domestic properties are presented. A test 
which was developed at Loughborough University 
to measure the performance, under load, of the 
complete boundary-box units in simulated site con- 
ditions was used. Three broad classifications of 
different design types were identified, namely 
rigid, flexible, and sliding; and the load displace- 
ment of each type are presented. The effects of 
rate of loading and different backfill conditions 
were considered, and conclusions were drawn on 
suitable performance specifications under load. A 
wide spread of performance within each design 
type was found. The units of the rigid design type 
were the only ones to approach the load-displace- 
ment performance of traditional claywire units, 
and not all rigid types would meet all criteria. 
Field tests on flexible boxes, which did not meet 
load criteria, correlated well with observed char- 
acteristics in sandbox tests. Sliding units also did 
not meet load criteria; but their load capacity was 
increased where quarry waste backfill was used. In 
conclusion, where vehicle loading is possible, a 
rigid type unit should be used. (VerNooy-PTT) 
W91-01269 


ESTIMATION OF MANNING’S ROUGHNESS 
COEFFICIENT FOR BASIN AND BORDER IR- 
RIGATION. 

Bangladesh Agricultural Research Inst., Joydeb- 
pur. 

For primary bibliographic entry see Field 3F. 
W91-01406 


GENESIS OF FREE HYDRAULIC JUMPS FOR 
BETTER MIXING. 

Roorkee Univ. (India). Dept. of Civil Engineering. 
For primary bibliographic entry see Field 5F. 
W91-01421 


HYDRAULIC CALCULATION OF OPEN 
GROINS WITH VARIABLE COVERAGE. 

M. R. Bakiev, and N. P. Togunova. 
Hydrotechnical Construction HYCOAR, Vol. 23, 
No. 12, p 684-688, June 1990. 3 fig, 1 tab, 5 ref. 
Translated from Gidrotekhnicheskoe Stroitel’stvo, 
No. 12, p 14-17, December 1989. 


Descriptors: *Groins, *Hydraulic design, *Hy- 
draulic models, Flow around objects, Flow 
models, Flow velocity, Hydraulic engineering, 
Mathematical analysis, Mathematical equations, 
Mathematical studies, River flow, Soviet Union. 


Open groins are finding wide use in protection and 
regulation on rivers with a sand and loam channel. 
To eliminate the possibility of the flow bypassing 
the groins from the side of the bank being protect- 
ed (from the root), they are made with variable 
coverage. The construction of such groins creates 
at their root in the upper pool a certain ‘water 
cushion’ protecting the structure from the flow 





bypassing from the root, and the effectiveness of 
diminishing the velocities is higher than for ordi- 
nary open groins with a constant coverage, which 
can be achieved both with the arrangement of the 
elements of the groin in one row and several rows. 
The coverage factor is equal to the ratio of the 
area occupied by elements of the groin to the area 
of the channel being covered by the groin. The 
total coverage factor should not exceed 0.65, i.e., 
the limit after which the open groin begins to work 
as a closed one. Assigning the value of the cover- 
age coefficient P < = 0.65, the number of elements 
N necessary for the groin was determined. Experi- 
mental and theoretical investigations were con- 
ducted to study the work of open groins of the 
described design. An analysis of measurements of 
the level regime of the flow deformed by the open 
groin with a variable coverage showed that it 
undergoes changes mainly in the immediate vicini- 
ty of the groin, and on the remaining parts of the 
longitudinal and transverse velocity differences are 
small. An analysis of the velocity distribution in 
plan revealed the presence of zones with small and 
large transverse velocity differences, which was 
the basis for using certain principles of the theory 
of turbulent jets, in particular, the schemes of 
division of the flow into hydraulically homogene- 
ous zones. The results of the investigations were 
used by the Central Asia Institute for Water Man- 
agement in Cotton-Growing Regions when select- 
ing variations for regulating the Amu Darya River 
channel in the region of the damless water intake 
to the Karshi main canal. (Hoskin-PTT) 
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SOME PARAMETERS OF A SPREADING 
FLOW BEYOND PIPE CONDUITS. 

G. D. Kekhtokhyan. 

Hydrotechnical Construction HYCOAR, Vol. 23, 
No. 12, p 694-698, June 1990. 2 fig, 1 tab, 18 ref. 
Translated from Gidrotekhnicheskoe Stroitel’stvo, 
No. 12, p 20-24, December 1989. 


Descriptors: *Flow characteristics, *Flow models, 
*Hydraulic models, *Pipe flow, Flow profiles, Hy- 
draulic design, Hydraulic engineering, Laboratory 
methods, Mathematical analysis, Mathematical 
equations, Mathematical studies, Open-channel 
profiles. 


Pipe conduits are widely used as dam spillways, 
road culverts, diversion tunnels, offtake regulators, 
etc. A hydraulic analysis of these structures is not 
sufficiently accurate without appropriate consider- 
ation of the actual water flow conditions through 
them. Accordingly, the parameters were deter- 
mined for a freely spreading rapid flow beyond 
pressure pipe conduits with consideration of the 
three-dimensional character of the flow. The prob- 
lem was solved by an experiment performed on a 
laboratory model of a pipe outlet. During the 
experiment the form factor of the jet, N, was 
varied in the range 1.52-2.19 and the relative head 
was varied in the range 2.05-11.27. Free spreading 
was investigated in a wide lower pool with a three- 
dimensionality factor indicating unlimitedly-wide 
lower pool. The experimental investigation includ- 
ed a determination of the coordinates of the bound- 
aries of the free spreading, depth, mean pressures 
on the bottom, and mean velocities over the axis of 
the spreading flow. The results of these investiga- 
tions demonstrated that existing analytical and ex- 
perimental methods of calculating the parameters 
of free spreading of a flow in the lower pool 
beyond pressure pipe conduits do not give accepta- 
ble results for N > 1, since the flow has a pro- 
nounced three-dimensional character. When evalu- 
ating the kinetics of the flow in the exit section 
with the use of its integral form, it is possible to 
eliminate the substantial effect of N on parameters 
of free spreading. The empirical relations obtained 
make it possible to calculate more accurately the 
parameters of free spreading of a rapid flow 
beyond pressure pipe outlets. (Hoskin-PTT) 
W91-01437 


IRREGULAR WAVE LOAD ON SLOPES OF 
STRUCTURES. 

V. S. Shaitan, and D. V. Morozova. 
Hydrotechnical Construction HYCOAR, Vol. 23, 
No. 12, p 699-703, June 1990. 3 fig, 5 ref. Translat- 


ed from Gidrotekhnicheskoe Stroitel’stvo, No. 12, 
p 24-27, December 1989. 


Descriptors: *Hydraulic engineering, *Hydraulic 
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The chaotic characteristics of various irregular 
wind-wave processes can be reliably determined 
using functions having scientific and practical ap- 
plicability. This was demonstrated by examining a 
non-erodible continuous slope, the most distinct 
manifestation of the group effect of wind systems 
on an obstacle. Under conditions of a random 
combination of complex factors and particular ki- 
netics of breaking of dissimilar waves creating an 
unsteady hydraulic regime in the water-line region, 
the load acting on the slope requires a probabilistic 
interpretation in analogy with that used for wind- 
wave characteristics in the quasi-storm period. Re- 
placement of the monochromatic principle of de- 
termining the wave load on slopes by a differenti- 
ated action with respect to probability of the proc- 
ess in a storm or in a representative quasi-steady 
system makes it possible to increase the technical 
and economic effectiveness of material expendi- 
tures in the construction and operation of objects 
of various types, purpose, operating conditions, 
service life, etc., and at the same time to ensure a 
high reliability of the structures. To study the new 
probabilistic regularities of the force effect of ir- 
regular waves on slopes under real storm condi- 
tions, permanent (several year) investigations were 
set up on several objects, which made it possible to 
collect numerous on-site data sets. Unlike a regular 
wave load, an irregular wave load depends explic- 
itly on the steepness of the slope, with a tendency 
toward an increase of this effect on a more gentle 
slope than a decrease of the numerical value on the 
load on a steeper slope. The on-site data on irregu- 
lar wave pressure and total load on slopes can be 
used on various water areas, since the integral 
distribution functions of the wave characteristics in 
their representative systems had a completely satis- 
factory convergence with analogous distribution 
functions characteristic for other water areas, in- 
cluding with the standard values used for a wide 
range of water bodies. (Hoskin-PTT) 
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PREDICTING WAVE FORMATION IN MOUN- 
TAIN RESERVOIRS DURING LANDFALLS 
AND LANDSLIDES. 

T. L. Gvelesiani, B. N. Ostroverkh, G. Y. 
Dzhindzhikhashvili, S. O. Eranosyan, and V. I. 
Reznikova. 

Hydrotechnical Construction HYCOAR, Vol. 23, 
No. 12, p 725-730, June 1990. 5 fig, 10 ref. Trans- 
lated from Gidrotekhnicheskoe Stroitel’stvo, No. 
12, p 46-49, December 1989. 


Descriptors: *Dam design, *Dam failure, *Hydrau- 
lic engineering, *Landslides, *Reservoirs, *Wave 
formation, Geophysics, Mathematical analysis, 
Mathematical equations, Mathematical models, 
USSR, Wave height. 


Wave formation as a result of landslides into closed 
pools, bays and fjords has recently attracted the 
attention of hydraulic engineers. Prediction of the 
parameters of landslide-induced waves is broken 
down into a series of problems, which are related 
to the different fields of continuum and fracture 
mechanics: determination of the stress-strain state 
and slope stability on the sides of the reservoir; the 
separation, movement and immersion of the sepa- 
rated mass in the water; the formation and propa- 
gation of waves on the surface of the water; and, 
the interaction between the waves and the retain- 
ing or shore structures. Analytic analysis of the 
first group of problems is based primarily on the 
theory of elasticity and plasticity and lies in the 
field of geomechanics. For the second group of 
problems, modification of the hydraulic model of a 
one-dimensional fluid flow is used to describe the 
rapid motion of large rubbly masses. The last two 
groups of problems are investigated on the basis of 
methods of hydromechanics using computational 
geometric and kinematic parameters, as deter- 
mined, respectively, as a result of solution of the 
previous problems, and as initial data (boundary 
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conditions). These methodologies were applied to 
the study of wave formation in the reservoir 
formed by the Getiksk hydraulic facility with a 
dam built of local materials (53 m high) on the 
Chichkhan River in the Armenian republic. The 
rate of wave formation in the reservoir is governed 
primarily by the volume of the landfall body and 
by the rate landfall immersion. A frictional model 
of the motion of a quasideformable landfall block 
along a plane surface (the shoreline slope and 
bottom of the reservoir) was used for a characteris- 
tic of the kinematic indicators of a landfall with a 
volume of ca. | million cu m. These calculations 
indicated that a wave that will top the crest of the 
dam can form during such a collapse. The design 
therefore specifies a 3-m increase in the dam’s 
crest, and the construction of a wave-protection 
dike. (Hoskin-PTT) 
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HYDRODYNAMIC PRESSURE ANALYSIS OF 
ARCH DAMS WITH T-COMPLETE FUNC- 
TIONS. 

Ohio State Univ., Columbus. Dept. of Civil Engi- 
neering. 

K. Sun, and F. C. Hadipriono. 

Journal of Engineering Mechanics (ASCE) 
JENMDT, Vol. 116, No. 9, p 2054-2069, Septem- 
ber 1990. 10 fig, 10 ref. 


Descriptors: *Arch dams, *Hydraulic engineering, 
*Hydrodynamics, *Model studies, *Water pres- 
sure, Boundary conditions, Canyons, Dam design, 
Numerical analysis, Stream banks. 


The analysis of hydrodynamic pressure on arch 
dams is a practical yet complex engineering topic. 
To solve this problem numerically with the bound- 
ary element method (BEM), a semi-analytical and 
semi-numerical approach in the fluid domain may 
be used. The hydrodynamic pressure acting on the 
upstream face of arch dams has been explored by a 
special BEM based on the use of a complete and 
nonsingular set of Trefftz functions. The arch dam, 
bounded by a limited, arbitrary irregular part and 
an unlimited regular part of the river valley, was 
considered to be in an arbitrary shape. using this 
method, one can accurately model the compress- 
ibility of the water and the gravity waves on the 
water surface. Numerical examples illustrated the 
effects of the canyon shape and the bank angle 
from the symmetry axis. The hydrodynamic pres- 
sure on an arch dam will be reduced significantly 
by decreasing the value of the half-width on the 
dam bottom. The shape of the canyon slope has an 
important effect on the pressure for cross-canyon 
excitation, but it has little effect on upstream- 
downstream excitation. Comparisons with other 
numerical solutions show complete agreement. 
(Fish-PTT) 
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DEVELOPMENT OF BED FEATURES. 
Auckland Univ. (New Zealand). Dept. of Civil 
Engineering. 

For primary bibliographic entry see Field 2J. 
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MODELING EROSION OF SAND AND SILT 
BED RIVER. 

Barnett Consultants, Hamilton (New Zealand). 

For primary bibliographic entry see Field 2J. 
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THREE-DIMENSIONAL COMPUTATION OF 
FLOW AND BED DEFORMATION. 

Civil Engineering Research Inst., Sapporo (Japan). 
For primary bibliographic entry see Field 2J. 
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FLOW STABILITY AND FRICTION FACTOR 
IN ROUGH CHANNELS. 

Politecnico di Torino (Italy). Inst. di Idraulica. 
M. Rosso, M. Schiara, and J. Berlamont. 

Journal of Hydraulic Engineering (ASCE) 
JHEND8, Vol. 116, No. 9, p 1109-1118, September 
1990. 6 fig, 1 tab, 20 ref, append. NATO Grant 
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Descriptors: *Channel flow, *Flow friction, *Flow 
models, *Froude number, *Hydraulic properties, 
*Model studies, *Waves, Friction loss, Open-chan- 
nel flow, Reynolds number, Uniform flow. 


It is well known that in steep channels, the flow 
becomes unstable when the Froude number ex- 
ceeds some critical value. Instead of obtaining uni- 
form flow, a short distance from the channel inlet/ 
waves of various lengths, amplitudes, and phase 
velocities appear. These waves, traveling down- 
stream and occasionally overtaking each other, are 
called roll waves. The value of the friction factor 
in open channels in unstable flow conditions is 
affected by the Froude number. Some formulas for 
the calculation of the friction factor in unstable 
flow conditions have been suggested previously. 
After these formulas were checked for smooth 
channels, the formulas for rough channels were 
compared with measurements. The critical Froude 
number, which is presented as a function of the 
Reynolds number, the channel roughness, the ver- 
tical velocity distribution coefficient, and the chan- 
nel width, is found to be an important parameter. 
A generalized formula computes the friction factor 
both in smooth and rough channels in unstable 
supercritical flow conditions. The experiments car- 
ried out confirm the increase of the friction factor 
in unstable flow in rough channels. (Author's ab- 
stract) 
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ADVECTION SIMULATION BY MINIMAX- 
CHARACTERISTICS METHOD. 
Hong Kong Polytechnic, Kowloon. Dept. of Civil 
and Structural Engineering. 

Ei 
Journal of Hydraulic Engineering (ASCE) 
JHENDS, Vol. 116, No. 9, p 1138-1144, September 
1990. 3 fig, 10 ref. 


Descriptors: *Advection, *Dispersion, *Finite dif- 
ference methods, *Groundwater movement, *Hy- 
drodynamics, *Model studies, Fourier analysis. 


The advective transport of a scalar has been simu- 
lated by using the minimax-characteristics method, 
which is an explicit and efficient finite difference 
scheme derived from the local minimax approxi- 
mation of the exact solution of the pure advection 
equation. Fourier mode analysis shows that the 
method is unconditionally stable, and produces 
relatively small celerity error and little amplitude 
dissipation. The scheme compares favorably with 
the other commonly used backward characteristics 
schemes: it is better than the scheme using quadrat- 
ic interpolation (higher accuracy, approximately 
equal computational effort), and is better than the 
schemes using cubic interpolation (approximately 
equal accuracy, less computational effort); it is less 
accurate than the scheme using Hermitian cubic 
interpolation, but requires only one-half the com- 
putational effort. By interpreting the scheme as a 
backward characteristics scheme with quadratic 
approximation of the exact solution over four 
nodes, the extension of the method in a split- 
operator approach for advection-dispersion and 
hydrodynamics modeling in two or three dimen- 
sions is straightforward. (Author's abstract) 
W91-01496 


CURRENT PROBLEMS AND PRACTICE OF 
ENGINEERING-GEOLOGICAL SURVEYS 
WHEN DESIGNING LARGE RESERVOIRS. 
For primary bibliographic entry see Field 6G. 
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EXPERIENCE IN USING DIGITAL VOLT- 
METERS IN THE SYSTEM MEASURING THE 
POOL LEVELS AND HEAD AT HYDROELEC- 
TRIC STATIONS. 

For primary bibliographic entry see Field 8G. 
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WHAT RESULTS WHEN THE BUILDING 
CODES ARE NOT OBSERVED. 
E. S. Lyubashevskii, and V. Y. Martenson. 


Hydrotechnical Construction HYCOAR, Vol. 23, 
No. 10, p 612-615, April 1990. 1 fig, 2 ref. Translat- 
ed from Gidrotekhnicheskoe Stroitelstvo, No. 10, 
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ment, Safety, Soviet Union. 


In recent years the construction of hydropower 
plants in the Soviet Union has been carried out 
increasingly more often where the units are put 
into operation temporarily, i.e., long before com- 
pletion of all construction and assembly works on 
the dam structures. According to the ‘Standards 
for the Technological Design of Hydroelectric 
Stations,” the mechanical equipment intended for 
operation in the construction period should be 
designed according to the standards used for the 
operating period, which allows for operation of the 
mechanical equipment according to the temporary 
scheme with adjustments as the structure ‘grows.’ 
Ahead-of-schedule flooding of the pit deprives the 
operation of proper installation and start-up adjust- 
ments. Standards regulating the opening size of 
gates are often violated by designers of hydraulic 
structures. Nonsynchronized hoisting operations 
with cranes is the grossest violation of the ‘Rules 
of the arrangement and safe operation of cranes, in 
which it is forbidden to raise and move a restrained 
load. The operating reliability of gates also de- 
pends on the installation and quality of concreting 
the embedded parts, which is not always satisfac- 
tory. Start-up and adjustment operations should be 
formulated and carried out according to require- 
ments in newly developed guides (in place of the 
abolished sections of the building code). Before 
publication of the new guide ("Manufacture, instal- 
lation, and acceptance of mechanical equipment of 
hydraulic structures’), all requirements of the 
building codes and standards of the technological 
design of hydrostations should be fulfilled by all 
participants in the creation of mechanical equip- 
ment and hydraulic structures. (Fish-PTT) 
W91-01550 


INVESTIGATION OF THE DIVERSION 
OUTLET OF THE KIRZAN HYDRO DEVEL- 
OPMENT. 

G. L. Mazhbits, and V. N. Kurdyukov. 
Hydrotechnical Construction HYCOAR, Vol. 23, 
No. 11, p 628-631, 1990. 3 fig. Translated from 
Gidrotekhnicheskoe Stroitelstvo, No. 11, p 12-14, 
November 1989. 
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Model studies, Reservoirs. 


The diversion outlet of the Kirzan hydro develop- 
ment was investigated with a hydraulic model on a 
scale of 1:50. A check of the initial design variant 
of the outlet showed design imperfections. The 
originally designed diversion outlet consists of a 
three-bay intake, a pipe with a section of 8 x 8 m, 
and expanding outlet portal. The middle opening 
has a width of 8 m and the extreme ones 4 m each. 
The low-flow discharges pass through the three 
openings, and after reaching a reservoir level of 72 
m, the extreme openings are covered by stoplogs 
and no longer operate. After flood waters recede 
and subsequent partial drawdown of the reservoir, 
the middle opening is also closed and the division 
outlet is taken out of further service. As a result of 
the experimental investigation on a_ hydraulic 
model, an improved design of the diversion outlet 
was obtained, which has practically the same con- 
struction volume and elements. When compared 
with the original variant it has several advantages. 
It has a higher discharge capacity at low levels and 
a lower capacity at high reservoir water levels. 
The new design provides an allowable maximum 
fall during damming of the river channel and it 
provides the maximum allowable discharge at the 
highest water level in the reservoir. The new di- 
version outlet guarantees a free flow in the pipes in 
the entire range of discharges and it has a better 
spreading and dissipation of the energy of the flow 
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in the lower pool. Finally, the new outlet design 
provides a 25% smaller depth of scouring in the 
lower pool and prevents local scouring of the 
tailwater channel in the immediate vicinity of the 
structure. (Korn-PTT) 
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EFFECT OF THE RIGA HYDROELECTRIC 
STATION ON THE CURRENT VELOCITY 
NEAR WHARVES OF THE RIGA COMMER- 
CIAL SEAPORT. 

G. Y. Segal, and E. L. Tsoneva. 

Hydrotechnical Construction HYCOAR, Vol. 23, 
No. 11, p 631-633, 1990. 2 fig. Translated from 
Gidrotekhnicheskoe Stroitelstvo, No. 11, p 15-16, 
November 1989. 
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The Riga commercial sea port (RCSP) is located at 
the mouth of the Daugava River. The operation of 
the Riga hydroelectric station (1974) completely 
changed the hydrological regime in the lower pool 
of the station, in which the port was located. A 
prediction of the transformation of the Daugava 
channel as a consequence of these changes was 
made by the Latvian Urban Planning Institute. 
These predictions were based on the technological 
regime of the planned hydrostation. The more than 
10-year period of hydrostation operation showed 
that although operating as a peak-load station in a 
daily regulating regime with two releases, there 
are considerable differences from the design 
regime. The differences between the design and 
actual operating regime of the hydrostation led to 
a considerable deviation of channel deformation 
downstream from the station when compared with 
the prediction. The channel of the lower course of 
the river is composed mainly of medium-grained 
sands in the size range 0.25-0.50 mm. For these 
grains, the permissible bottom velocity does not 
exceed 0.25 m/sec. Actually, the velocities occur- 
ring during operation of all units of the Riga 
hydrostation are considerably higher. These high 
velocities are the main cause of the channel scour- 
ing. Large and costly hydrotechnical works will be 
required to prevent further dangerous deforma- 
tions of the Daugava channel near the wharves of 
the RCSP. (Korn-PTT) 
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LOCAL ENERGY LOSSES IN TWO-COMPO- 
NENT PRESSURE FLOWS. 

B. M. Levin, A. N. Lopatin, and V. F. Boiko. 
Hydrotechnical Construction HYCOAR, Vol. 23, 
No. 11, p 634-638, 1990. 1 fig, 1 tab, 17 ref. 
Translated from Gidrotekhnicheskoe Stroitelstvo, 
No. 11, p 16-19, November 1989. 
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draulics, Agriculture, Flow equations, Hydraulic 
friction, Hydraulic transportation, Hydroelectric 
plants, Land reclamation, Multiphase flow, Slur- 
ries. 


Systems of hydraulic transport of solid materials 
have presently become widespread in various areas 
of agriculture, hydrotechnical construction, indus- 
try, and land reclamation. Most developments and 
investigations of the two-phase flows associated 
with these hydraulic transport systems pertain 
mainly to a determination of their transporting 
capacity. Even less studied is the problem of deter- 
mining the head losses of slurries due to local 
hydraulic resistances (in an abbreviated form, local 
losses). At the same time, local head losses in some 
cases make a substantial contribution to the calcu- 
lation of hydraulic transport systems, and some- 
times are the factor determining this calculation 
(e.g., the suction lines of systems, short slurry 
pipelines). Local losses during movement of slur- 
ries representing a mixture of water and solid 
material (mainly quartz sands) were investigated. 





Along with this, mixtures of water with polymer 
additives (mainly polyacrylamide, PAA), which 
under certain conditions can considerably reduce 
hydraulic friction in a turbulent pressure flow were 
also investigated. The presence in two-component 
flows of a second component in the form of solid 
inclusions (with a particle size up to 25 nm) or 
polymer additives (reducing the linear head losses 
in uniform turbulent flows) does not affect the 
extent of local hydraulic resistances expressed in 
fractions of the velocity head of the mixture. This 
conclusion was indirectly confirmed by the dis- 
charge coefficients of contracting devices (flow- 
meters) and the cavitation characteristics of cen- 
trifugal pumps. (Korn-PTT) 
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Ecole Polytechnique Federale de Lausanne (Swit- 
zerland). Dept. de Genie Civil. 

W. H. Hager, and R. Wanoschek. 

Journal of Hydraulic Research JHYRAF, Vol. 25, 
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Descriptors: *Hydraulic geometry, *Hydraulic 
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Energy dissipation, Froude number, Hydraulic 
structures, Momentum transfer, Tailwater, Turbu- 
lent flow. 


The main features of hydraulic jumps in trapezoi- 
dal channels were analyzed. In particular, the hy- 
draulic jump in channels with triangular cross- 
sections was examined experimentally. The results 
were compared with data collected in channels 
with rectangular cross-sections. Based upon the 
equality of mass, energy, and momentum transfer 
in the inflow section, the hydraulic and geometric 
properties of the two jumps were correlated. The 
sequent depth ratio in the triangular channel was 
—_ lower; therefore, the tailwater depth 
of a rectangular channel must be much higher. As 
a consequence, the relative energy dissipation of 
the jump in the triangular channel was much 
higher (typically 30%). The jump in a triangular 
channel was almost two times shorter than the 
corresponding jump in a rectangular channel. 
However, the volume of the jump was about 30% 
higher in the triangular channel; the ratio of jump 
volumes increased almost linearly with the Froude 
number. The surface width at the end of the jump 
was larger in a triangular channel; therefore, later- 
al space limitations may become important. The 
sensitivity of the hydraulic jump to slight dis- 
charge variations was lower in the triangular chan- 
nel; consequently, the sensitivity of slight tailwater 
variations was higher. (Miller-PTT) 
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FLOW INDUCED PIPE VIBRATION DURING 
ITS SAGGING PROCESS. 

East China Technical Univ. of Water Resources, 
Nanjing. 

Y. Mao. 

Journal of Hydraulic Research JHYRAF, Vol. 25, 
No. 5, p 565-582, 1987. 19 fig, 1 tab, 10 ref. 
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Pipelines may be damaged by flow-induced vibra- 
tion. Fatigue problems caused by pipe vibration 
have received much attention, but little consider- 
ation has been given to the impact of vibrating 
pipelines on their beds. The interaction between a 
vibrating pipe and an erodible bed was studied. 
Pipe vibration during sagging was emphasized. 
Bed scour below a pipeline is promoted by pipe 
vibration. If the scour hole below a pipeline is 
large enough, gravity and the flexibility of the 
pipeline can allow the pipe to sag into the scour 
hole. Flow velocity is an important factor in pro- 
moting vibration, but the eroded bed has a restric- 
tive effect on vibration. The distance between the 
pipe and the bed is also important. The pipe state 
can be classified as (1) the pre-vibration stage, (2) 
the lock-in stage, or (3) the lock-out stage. For 
different pipe states, the amplitude response ten- 


dencies during sagging of the pipe are quite differ- 
ent. When the pipe is in the lock-in stage and very 
close to the bottom of the scour hole, the pipe may 
vibrate with such an amplitude that it may be 
damaged due to its impact on the scour hole. 
(Author's abstract) 
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COMPARISON BETWEEN MEASURED WAVE 
PROPERTIES AND SIMPLE WAVE HIND- 
CASTING MODELS IN SHALLOW WATER. 
North Carolina Univ. at Morehead City. Inst. of 
Marine Sciences. 

R. A. Luettich, and D. R. F. Harleman. 

Journal of Hydraulic Research JHYRAF, Vol. 28, 
No. 4, p 299-308, 1990. 4 fig, 1 tab, 16 ref. U.S./ 
Hungary Cooperative Science Program Grants 
INT-8112454 and INT-8411545 and NSF Grant 
ECE-8211525. 
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blished 


The U.S. Army Corps of Engineers has p 
two versions of a simple shallow-water wave hind- 
casting model that has the potential for predicting 
characteristic wave properties. Significant wave 
heights and wave periods obtained from field 
measurements in Lake Balaton, Hungary, were 
compared with the two versions of this model. The 
earlier version was found to give very good hind- 
casts of wave height but fell approximately 20% 
low on wave period. The later model was 15-20% 
above the earlier version for winds directed along 
the axis of the lake and therefore having relatively 
long fetches. For short fetches, results from the 
two model versions were nearly the same. (Au- 
thor’s abstract) 
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ANALYTICAL ASYMPTOTIC SOLUTIONS 
FOR LONGITUDINAL DISPERSION WITH 
DEAD ZONES. 

Contra Costa Water District, Concord, CA. 

R. A. Denton. 

Journal of Hydraulic Research JHYRAF, Vol. 28, 
No. 4, p 309-329, 1990. 5 fig, 1 tab, 33 ref. 
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Data interpretation, Mathematical studies, Rivers. 


Longitudinal dispersion in rivers is the combined 
effect of the stretching of a dispersant cloud by 
differential advection and removal of the cross- 
sectional concentration gradients by cross-sectional 
mixing. Dispersant material can become temporari- 
ly trapped in separation or dead zones along the 
flow boundaries. Analytical solutions for the as- 
ymptotic behavior of two-dimensional flow with 
dead zones was obtained using the Aris method of 
moments. The spatial and temporal solutions dem- 
onstrated the relative contributions of main flow 
shear dispersion and dead zone trapping to the 
total rate of longitudinal dispers.on. Steady-state 
equilibrium profile solutions for the variations in 
mass, centroid and variance over the flow cross- 
section were derived. While the centroid, variance 
and skew all increase linearly during the equilibri- 
um period, the kurtosis increases quadratically, 
consistent with an eventual asymptote of the kurto- 
sis coefficient to the Gaussian value of 3.0. (Au- 
thor’s abstract) 

W91-01672 


KINEMATIC CASCADES: DERIVATION OF A 
GENERALIZED SHOCK FORMATION CRITE- 
RION. 

Technische Univ., Vienna (Austria). Inst. fuer Hy- 
draulik Gewasserkunde und Wasserwirtschaft. 

B. H. Schmid. 

Journal of Hydraulic Research JHYRAF, Vol. 28, 
No. 4, p 331-340, 1990. 2 fig, 16 ref. 


Descriptors: *Hydraulic engineering, *Kinematic 


wave theory, *Overland flow, *Rainfall-runoff re- 
lationships, *Shock formation, Excess rainfall, In- 
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filtration, Mathematical analysis, Model studies, 
Ponding. 


Practical use of the kinematic-wave concept in 
——s applications of the hydraulics and hy- 
drology of overland flow frequently requires an 
extension termed the ‘kinematic cascade’, which 
allows the approximation of natural ground surface 
by a series of planes. Shock formation may present 
problems in the course of kinematic cascade mod- 
eling. When choosing an adequate algorithm of 
solution, it is important to know beforehand 
whether discontinuities are to be expected. A gen- 
eralized criterion including cases of time-depend- 
ent rates of rainfall excess was derived. Kinematic 
shock formation on a cascade of infiltrating planes 
was found to be strongly dependent on the ratio of 
respective ponding times. If a kinematic cascade 
comprises two planes with overland flow on the 
upper one starting earlier than on the lower one, a 
shock will occur as soon as the rate of rainfall 
excess related to the upper plane becomes nonzero. 
In all other cases the generalized shock-formation 
criterion accounting for time-dependent infiltration 
is more complicated. Three different types of 
shock were identified, two of which are relevant to 
the problem considered. Accordingly, the derived 
criterion consists of two cases, both of which must 
be checked in the course of practical application. 
(Miller-PTT) 

W91-01673 


SCOURHOLE DEVELOPMENTS IN SHAL- 
LOW TAILWATER. 

James Cook Univ. of North Queensland, Towns- 
ville (Australia). Dept. of Civil and Systems Engi- 
neering. 

A. J. Johnston. 

Journal of Hydraulic Research JHYRAF, Vol. 28, 
No. 4, p 341-354, 1990. 6 fig, 4 tab, 27 ref. 


Descriptors: ‘*Erosion, *Hydraulic structures, 
*Scour, *Tailwater, Experimental data, Hydraulic 
processes, Plane jet, Sediment transport, Shallow 
water. 


An understanding of scour processes in areas 
where loose sediments are located near the founda- 
tions of hydraulic structures is normally required 
during analysis and design. The scourhole develop- 
ment of a plane jet entering shallow tailwater 
conditions was investigated. Through dimensional 
considerations and physical reasoning, the appro- 
priate functional groups were identified. Experi- 
mental laboratory results were used to evaluate the 
functional relationships and show that in shallow 
conditions, the jet can produce three very different 
scourhole regimes. (1) For fairly small depth 
values, moderate bed offsets and small densimetric 
Froude numbers, a surface jet scourhole regime is 
likely where the jet is attached to the free surface. 
This scourhole is rarely observed in normal engi- 
neering applications. (2) For large depth values up 
to and beyond large offsets, a bed jet regime is 
observed where the jet is attached to the bed. This 
regime is the most commonly observed in engi- 
neering practice. (3) With moderate depths and 
moderate bed offsets, the jet flicks between bound- 
aries. The period of this flicking cycle varies be- 
tween 2 and 30 min and is dependent on tailwater 
depth. This transient regime has a number of im- 
portant characteristics which need assessment in a 
number of engineering situations; for instance, the 
rate at which the scourhole depth increases is 40% 
(surface regime) and 70% (bed-surface regime) that 
of the bed regime. (Miller-PTT) 

W91-01674 


MODELLING OF SANDWAVE EVOLUTION 
RESULTING FROM SUSPENDED AND BED 
LOAD TRANSPORT OF SEDIMENT. 

Reading Univ. (England). Dept. of Meteorology. 
B. Johns, R. L. Soulsby, and T. J. Chesher. 

Journal of Hydraulic Research JHYRAF, Vol. 28, 
No. 4, p 355-374, 1990. 7 fig, 16 ref. Contract No. 
GR/E/09436. 


Descriptors: *Bed load, *Channel morphology, 
*Dunes, *Model studies, *Sand, *Sediment trans- 
port, Coastal waters, England, Estuaries, Flumes, 
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Mathematical models, Sedimentation, Taw Estu- 
ary. 


Bedforms are a common feature of sand-bedded 
rivers, estuaries and open sea areas. In addition to 
small-scale ripples, larger sandwaves (dunes) are 
found in most areas of strong sediment transport. 
A numerical model was used to determine changes 
in the bed morphology resulting from the bed load 
and suspended transport of sand. The ability of the 
model to predict mean and turbulent quantities and 
the suspended transport of sand was assessed by 
laboratory flume experiments and field observa- 
tions. The model was then applied to investigate 
changes that may be expected to occur in an initial 
bedform corresponding to asymmetrical sand- 
waves characteristic of those found in the coastal 
and estuarine environment. It was found that sus- 
pended transport may frequently dominate over 
bed load transport in producing changes in the 
bedform structure. The predicted evolution of the 
bedform was consistent with observations made of 
sediment fluxes and sandwave migration in the 
Taw Estuary, England. (Author's abstract) 
W91-01675 


BEARSPAW DEVELOPMENT: DESIGN AND 
CONSTRUCTION OF A_ SIDE-CHANNEL 
OVERFLOW SPILLWAY. 

M. Pildysh, R. J. Slopek, J. O. H. Nunn, and R. A. 
Keys. 

Canadian Journal of Civil Engineering CJCEB8, 
Vol. 17, No. 3, p 423-430, June 1990. 7 fig, 1 ref. 


Descriptors: *Alberta, *Dams, *Flood control, 
*Overflow channels, *Spillways, *Weirs, Channel 
improvement, Earth dams, Engineering, Erosion 
control, Flood-control storage, Heaving, Hydrau- 
lic engineering, Model studies, Reinforced con- 
crete, Spillway gates. 


An emergency spillway with a capacity of 1840 cu 
m/s has been built to increase the spillway capac- 
ity of the 30-year-old Bearspaw Development so 
that it can safely pass the probable maximum flood. 
A unique aspect of the free-overflow, side-channel 
emergency spillway is the weir. This consists of an 
earthfill dike with a cap and downstream facing of 
reinforced concrete. Comprehensive hydraulic 
model testing was undertaken to provide detailed 
design data and optimize the design of the emer- 
gency spillway. The overflow weir substructure is 
a zoned earthfill dike with a 2 mm thick polyethyl- 
ene membrane at the top of the impervious core to 
prevent frost heave of the concrete lining. The 
reinforced concrete lining of the spillway is re- 
quired for erosion protection and is designed to 
withstand the hydrodynamic drag and uplift forces 
caused by flowing water as well as piezometric 
uplift pressures due to seepage. An extensive un- 
derdrainage system was installed to reduce uplift 
pressures under the lining. An unlined return chan- 
nel excavated through overburden and rock con- 
ducts spillway discharges back to the river. The 
Bearspaw Development side-channel spillway pro- 
vides an example of design and construction of a 
major free-overflow spillway founded on a low- 
cost earthfill substructure. The overflow spillway, 
which was more economical and reliable than a 
conventional gated structure, was made technical- 
ly and economically feasible through detailed engi- 
neering and extensive model testing. Conventional 
construction procedures were utilized to build an 
unconventional structure. (Agostine-PTT) 
W91-01721 


RIVER DISCHARGE AND TIDAL CONTROLS 
ON SALT-WEDGE POSITION AND IMPLICA- 
TIONS FOR CHANNEL SHOALING: FRASER 
RIVER, BRITISH COLUMBIA. 

Guelph Univ. (Ontario). Dept. of Geography. 

For primary bibliographic entry see Field 2L. 
W91-01722 
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POSSIBILITIES OF CONSTRUCTING HYDRO- 
ELECTRIC STATIONS: PUMPED STORAGE 
STATIONS IN ARMENIA. 


V. B. Rostomyan, and G. A. Burnachyan. 
Hydrotechnical Construction HYCOAR, Vol. 23, 
No. 12, p 704-706, June 1990. 1 fig, 2 ref. Translat- 
ed from Gidrotekhnicheskoe Stroitel’stvo, No. 12, 
p 28-29, December 1989. 


Descriptors: *Armenia, *Economic evaluation, 
*Hydroelectric plants, *Pumped storage, Electric 
power costs, Electric power demand, Electric 
power production, Hydroelectric power, Pumping 
head, Reservoir operation, USSR. 


Pumped storage stations (PSSs), because of their 
flexibility in producing electric power at particular 
times, are necessary to meet the peak loads of 
modern power systems. The increasing electric 
power requirements of the Armenian republic, the 
increasing proportion of thermal electric power 
plants, the decrease in flexible capacity at existing 
hydroelectric stations (HESs) and the presence of 
favorable natural conditions indicated the need to 
introduce PSSs into the Armenian power system. 
This can be accomplished successfully and eco- 
nomically by reconstructing certain HESs of the 
Sevan-Razdan and Vorotan cascades. The Gyu- 
mush HES with a head of 285 m, discharge of 90 
cu m/s, and installed capacity of 224 MW, the 
third step of the cascade, is the most powerful 
HES of the system and the most favorable for 
conversion to a HES-PSS operating regime. A 
discharge equal to 41 cu m/s will be used at the 
HES, which will provide a capacity of 102 MW. A 
capacity equal to 122 MW remains free. The 
volume of water required during the off-peak 
period of the load curve can be delivered by 
pumps from the lower pool of the existing HES 
during 7 h. The PSS will be located between the 
daily storage and the reservoir, with two reversible 
units: the turbine regime design discharge is 49 cu 
m/s with a 80 m head and a 38 MW capacity while 
the pump regime design discharge is 21 cu m/s 
with a head of 100 m and a capacity of 25 MW. 
Some 530,000 cubic m of water from the lower 
pool of the Gyumush HES will be delivered to the 
daily storage and further to the upper storage 
reservoir by a pump station constructed next to the 
HES. The pump station parameters are for a dis- 
charge of 21 cu m/s, a 295 m head and a 75 MW 
capacity. The daily energy for filling and discharg- 
ing the PSS for a pure storage cycle is 480 MW. 
According to preliminary calculations, the unit 
investments in reconstructing the existing HES 
into a HES-PSS are 95 rubles/kW. The second and 
fifth steps of the cascade, the Atarbekyan and 
Kanaker HESs can also be transformed into HES- 
PSS by creating a daily storage at the end of the 
diversion canal of the second stage, deepening the 
daily storage of the fifth step, and constructing 
pump stations next to the powerhouses of the 
indicated stations. (Hoskin-PTT) 

W91-01439 


PECULIARITIES OF THE FORMATION OF 
BOTTOM DEPOSITS IN A CLOSED-COOLING 
POND. 

B. I. Novikov, and N. A. Chizhmakova. 
Hydrotechnical Construction HYCOAR, Vol. 23, 
No. 12, p 730-733, June 1990. 1 fig, 1 tab, 3 ref. 
Translated from Gidrotekhnicheskoe Stroitel’stvo, 
No. 12, p 49-51, December 1989. 


Descriptors: *Bottom sediments, *Cooling ponds, 
*Electric powerplants, *Sediment distribution, 
*Sedimentation, Artificial ponds, Bottom sampling, 
Hydrodynamics, Sediment analysis, Sediment 
transport, Suspended sediments. 


The development of thermal and nuclear power- 
plants has resulted in an ever-increasing number of 
cooling ponds. The peculiarities of the process of 
bottom deposits deformation in a closed cooling 
pond were examined. The investigations were per- 
formed at two cooling ponds with level segments 
with depths of 5-6 m and closed trenches exceed- 
ing 10 m. The studies consisted in removing cores 
and individual samples from a network of stations 
uniformly disposed over the pool area. The basic 
characteristic of the formation of bottom sediments 
in closed cooling ponds is the predominant partici- 
pation of indigenous materials in this process, 
which are products of the scouring of primary 
soils-submerged soils. It is precisely from these 
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products that the silts of the troughs and the sec- 
tions protected from hydrodynamic action are 
formed. Consequently, any substance, including 
any harmful ones, will ultimately be concentrated 
on the bottom of the above-indicated sections of 
the body. This concentration is especially pro- 
nounced for substances associated with suspen- 
sions. (Hoskin-PTT) 

W91-01444 


MECHANICAL EQUIPMENT OF THE TIK- 
HOVSK HYDRO DEVELOPMENT ON THE 
KUBAN RIVER. 

A. F. Levashova. 

Hydrotechnical Construction HYCOAR, Vol. 23, 
No. 10, p 569-572, April 1990. 2 fig, 6 ref. Translat- 
ed from Gidrotekhnicheskoe Stroitelstvo, No. 10, 
p 12-14, October 1989. 


Descriptors: *Fish management, *Fish passages, 
*Hydraulic equipment, *Hydroelectric plants, 
*Locks, *Soviet Union, Ecological effects, Fish 
guiding, Fish populations, Hydraulic gates, Irriga- 
tion water, Mechanical equipment. 


The Tikhovsk (Soviet Union) hydro development 
on the Kuban River is located at the confluence of 
the Protoka River and the Kuban River. The 
hydro development is intended for irrigation pur- 
poses; the interests and requirements of the econo- 
my were taken into account when selecting the 
composition of the structures of the hydro devel- 
opment. Because great attention is being given to 
ecology and, in particular, to the reproduction and 
protection of fish, two fish locks are provided for 
at the Tikhovsk hydro development. In compari- 
son with the navigation locks and overflow dam, 
the fish locks have the most complex and diverse 
mechanical equipment. Of the total mass of 2560 
tons of mechanical equipment the fish locks ac- 
counts for 1130 tdns. The upstream and down- 
stream slotted gates form a working chamber in 
which the pools are isolated and the fish are exam- 
ined and counted. Directly behind the upstream 
slotted gate is an icthyological platform. The fish 
locks in addition to their main function--forceful 
transport of fish from the lower to the upper pool-- 
can serve as a natural laboratory for developing 
ways of attracting various fish species. When de- 
signing the mechanical equipment of the fish locks, 
past experience in operating such structures was 
used. (Fish-PTT) 

W91-01540 


MONITORING THE STATE OF THE DAM OF 
THE SAYANO-SHUSHENSKOE HYDROELEC- 
TRIC STATION. 

For primary bibliographic entry see Field 8A. 
W91-01541 


INITIAL PERIOD OF OPERATION OF THE 
CHANNEL DAM OF THE KUREIKA HYDRO- 
ELECTRIC STATION. 

For primary bibliographic entry see Field 8A. 
W91-01542 


EXPERIENCE IN OPERATING ECOLOGICAL- 
LY CLEAN TURBINES. 

V. A. Lagutin, and G. P. Nekryachenko. 
Hydrotechnical Construction HYCOAR, Vol. 23, 
No. 10, p 584-586, April 1990. 1 tab. Translated 
from Gidrotekhnicheskoe Stroitelstvo, No. 10, p 
22-24, October 1989. 


Descriptors: *Hydraulic engineering, *Hydraulic 
machinery, *Hydraulic turbines, *Hydroelectric 
plants, *Soviet Union, *Water pollution control, 
Ecological effects, Maintenance, Mechanical fail- 
ure, Oil pollution. 


The first turbine of the Cheboksary (Soviet Union) 
hydroelectric station that was put into operation 
has an oil-filled runner bushing; therefore, the pos- 
sibility of oil entering the river in an amount speci- 
fied by the standards of the manufacturer is possi- 
ble. The other 17 turbines have water-filled bush- 
ings, and are ecologically clean. However, these 
turbines are mechanically unreliable; complete fail- 





ure of the crossbeams on six turbines occurred in 
1982-1985. Strengthening of the crossbeam, in- 
creasing the gaps, and replacing the bushings did 
not increase the reliability of the turbines. The 
turbine bearing is distinguished by an extremely 
low reliability, due to insufficient rigidity of the 
bearing housing, disturbance of the threading in 
the supports, difficult self-adjustment of the seg- 
ment, transmission of tangential alternating forces 
through the bolt leading to partial or complete 
separation of the supports, and difficult repairs on 
the bearing owing to the confined space. At the 
hydrostation a number of operations to strengthen 
the bearings had to be carried out. An interdepart- 
mental conference was forced to acknowledge that 
ecologically clean turbines do not provide the nec- 
essary reliability and do not correspond to the 
requirements of the specifications. Despite the un- 
successful introduction of ecologically clean ad- 
justable-blade turbines into operation, the return to 
oil-filled runners should be decisively rejected, 
since the advantages of ecologically clean equip- 
ment are too obvious. It is necessary to develop a 
turbine that satisfies all operating conditions. (Fish- 


PTT) 
W91-01543 


DESIGN OF CRANES FOR OPERATING 
GATES. 


I. K. Kaplan. 

Hydrotechnical Construction HYCOAR, Vol. 23, 
No. 10, p 605-607, April 1990. 1 fig, 1 ref. Translat- 
ed from Gidrotekhnicheskoe Stroitelstvo, No. 10, 
p 37-38, October 1989. 


Descriptors: *Hydraulic design, *Hydraulic gates, 
*Hydraulic machinery, 
Control 

SR. 


*Hydroelectric plants, 


systems, Mechanical failure, Safety, 


Operation of hydraulic gates‘at hydroelectric sta- 
tions may sometimes become difficult. When lifting 
a gate, it is possible for it to become wedged in the 
guideways of the groove, causing both overload- 
ing of the hoisting device and transmission of an 
increased pulling force from the hoisting device to 
the object being raised. It may also jam during 
lowering, whereupon the hoisting device continues 
to operate and sagging of the cable occurs, fol- 
lowed by a sudden drop of the gate with a jerk 
considerably exceeding the design load. A protec- 
tion device for both the crane and the restrained 
load is needed. A device has been developed for 
controlling the hoisting mechanism for a gantry 
crane of the water intake and outlets of a hydro- 
electric station. Tests on a prototype at the hydros- 
tation confirmed the performance of the device. 
The technical and economic indices are: (1) the 
possibility of changing the capacity of the hoisting 
mechanism allows reduction of the number (and 
weight) of mechanisms needed; (2) the possibility 
of crane overloading decreases due to the use of 
electrical and hydraulic apparatus; (3) operating 
safety on the crane increases, since the control 
apparatus is backed up in the device; and (4) if 
necessary, the device can be made as an independ- 
ent drive of increased capacity with a small stroke 
for lifting the gate from the sill and with a reduced 
load lifting or lowering speed. (Fish-PTT) 
W91-01548 


WHAT RESULTS WHEN THE BUILDING 
CODES ARE NOT OBSERVED. 

For primary bibliographic entry see Field 8B. 
W91-01550 


OPTIMIZATION OF HYDROPOWER PLANT 
INTEGRATION IN WATER SUPPLY SYSTEM. 
California Univ., Davis. Dept. of Land, Air and 
Water Resources. 

A. Afshar, F. B. Jemaa, and M. A. Marino. 

Journal of Water Resources Planning and Manage- 
ment (ASCE) JWRMDS, Vol. 116, No. 5, p 665- 
675, September/October 1990. 2 fig, 7 tab, 5 ref. 
Agricultural Research Service Cooperative Agree- 
ment 4116-H with the University of California, 
Davis. 


Descriptors: *Energy sources, *Hydroelectric 
plants, *Water delivery, *Water resources manage- 


ment, *Water supply development, Available head, 
Dynamic programming, Hydraulic turbines, Hy- 
droelectric power, Metropolitan water manage- 
ment, Model testing, Optimization, Pipes. 


During the past few years many water districts 
have discovered that electricity generated by in- 
stalling suitable hydroelectric power plants in 
water supply mains may now be cost-effective as 
an energy source. An optimization model has been 
developed for determining the optimal design ca- 
pacities of a water delivery system integrating 
small hydropower plants. A discrete distance 
model of the transmission pipeline was solved by 
employing dynamic programming. The model de- 
termines the proper allocation of available pressure 
head to various potential hydropower sites along 
the supply main and determines the optimal pipe 
diameter. The practical value of the model was 
demonstrated in a —_ system to serve four 
towns. The solution of the model gives the set of 
turbine capacities, pipe diameters, head allocation 
resulting in maximum net benefit for a given quan- 
tity of available water and demand, and the expect- 
ed net benefits. (Author's abstract) 

W91-01556 


HYDROELECTRIC DAMS AND THE DE- 
CLINE OF CHINOOK SALMON IN THE CO- 
LUMBIA RIVER BASIN. 

Marquette Univ., Milwaukee, WI. Dept. of Eco- 
nomics. 

For primary bibliographic entry see Field 6G. 
W91-01560 


ACCOMMODATING FISH AND WILDLIFE 
INTERESTS UNDER THE FPA. 

Gordon, Thomas, Honeywell, Malanca, Peterson 
and Daheim, Seattle, WA. 

For primary bibliographic entry see Field 6E. 
W91-01628 


CALIFORNIA V. FERC: STATE REGULATION 
OF FEDERAL HYDROPOWER. 

For primary bibliographic entry see Field 6E. 
W91-01629 


MECHANICAL EQUIPMENT OF THE TASH- 
LYK PUMPED-STORAGE HYDROELECTRIC 
STATION AND ALEKSANDROVKA HYDRO 
DEVELOPMENT OF THE SOUTHERN 
UKRAINE POWER COMPLEX. 

Y. V. Maksimenko, and V. S. Nesterenko. 
Hydrotechnical Construction HYCOAR, Vol. 23, 
No. 11, p 617-620, 1990. 4 fig. Translated from 
Gidrotekhnicheskoe Stroitelstvo, No. 11, p 6-7, 
November 1989. 


Descriptors: *Dams, *Hydraulic gates, *Hydraulic 
machinery, *Hydroelectric plants, *Nuclear pow- 
erplants, *Soviet Union, *Turbines, Gates, Hy- 
draulic design, Hydraulic structures, Hydroelectric 
power, Slide gates, Ukraine. 


The Southern Ukraine power complex includes a 
nuclear power station and three hydro develop- 
ments: Tashlyk, Aleksandrovka, and Konstantin- 
ovka. The Tashlyk hydro development is being 
created in a ravine located in the left-bank region 
of the Southern Bug River valley next to the 
upstream Konstantinovka hydro development. The 
Aleksandrovka hydro development will be con- 
structed 15 km downstream. The general layout of 
the facilities of the power complex was determined 
mainly by the location of a nuclear power station 
on the left bank of the Tashlyk reservoir. The 
Tashlyk pumped-storage hydroelectric station 
(PSS) provides combined operation of all power 
complex reservoirs for cooling the circulating 
waters of the Southern Ukraine nuclear power 
station. Six reversible units and four turbine units 
will be installed at the Tashlyk PSS. The water 
intake of the Tashlyk PSS is equipped with two 
absolutely identical emergency-guard slide gates 
8.0 meters in width, 12.2 meters in height, and 24.0 
m in head. The gate consists of four sections inter- 
connected by hooks. The Aleksandrovka hydro 
development will be used as a buffer in the South- 
ern Ukraine power complex. It will consist of an 
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eight-bay overflow dam and a low-head power- 
house with two units. The overflow dam is 
equipped with fixed wheel gates 16.0 meters in 
width, 14.5 meters in height and with a head of 
14.1 meters. These gates will serve as the service 
gates. The gates consist of two sections intercon- 
nected by hooks. Slide gates are used as the emer- 
gency-guard gates for purposes of economy of the 
mass of the embedded parts and gates. (Korn-PTT) 
W91-01644 


MECHANICAL EQUIPMENT OF THE VILYUI 
NO. 3 HYDROELECTRIC STATION. 

V. V. Bychkov, and L. I. Perel’shtein. 
Hydrotechnical Construction HYCOAR, Vol. 23, 
No. 11, p 620-627, 1990. 4 fig, 2 ref. Translated 
from Gidrotekhnicheskoe Stroitelstvo, No. 11, p 8- 
12, November 1989. 


Descriptors: *Dams, *Hydraulic equipment, *Hy- 
draulic structures, *Hydroelectric plants, *Soviet 
Union, Bulkhead gates, Economic evaluation, 
Gates, Hydraulic design, Hydraulic gates, Hydro- 
electric power, Reservoirs, Slide gates, Turbines. 


The Vilyui No. 3 hydroelectric station is the 
second step of the cascade of Vilyui hydroelectric 
stations and is located 140 km downstream from 
the Vilyui Nos. 1 and 2 hydroelectric station sites. 
The main elements of the Vilyui No. 3 hydrosta- 
tion structures are the powerhouse combined with 
the bottom outlets, headwater and tailwater canals, 
earth-rock dam, and office-production building. 
The reservoir of the No. 3 hydrostation does not 
have a seasonal storage and the station will operate 
on the through-going flow from the Nos. 1 and 2 
hydrostations. A thorough study of the project 
made it possible to unify elements of the set of 
mechanical equipment, which in turn led to an 
increase in its reliability, reduction of the time, 
labor intensity, and cost of manufacturing and in- 
stalling the equipment. It also resulted in an im- 
provement in the quality of manufacture and as- 
sembly as a result of the economically advanta- 
geous use of special assembly jigs. Eliminating the 
use of specially manufactured intake and draft tube 
bulkhead gates and emergency-guard gates of the 
bottom outlet saves 420,000 rubles and 450 tons of 
metal. In addition, a new design for the lining was 
used thereby reducing the amount of field welding 
and welding deformations in the structures. This 
eliminated labor-intensive manual operations on in- 
stalling anchor rods on the assembled linings and 
thereby increased the factory readiness of the lin- 
ings for assembly. In addition, the new lining 
design reduced the consumption of metal and the 
presence of cutoffs in the anchor ribs improved the 
concreting conditions. (Korn-PTT) 

W91-01645 


INVESTIGATION OF THE DIVERSION 

OUTLET OF THE KIRZAN HYDRO DEVEL- 

OPMENT. 

For primary bibliographic entry see Field 8B. 
'91-01646 


EFFECT OF THE RIGA HYDROELECTRIC 
STATION ON THE CURRENT VELOCITY 
NEAR WHARVES OF THE RIGA COMMER- 
CIAL SEAPORT. 

For primary bibliographic entry see Field 8B. 
W91-01647 
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ANALYTICAL METHOD OF CALCULATING 
SLOPE STABILITY. 

I. A. Maslov. 

Hydrotechnical Construction HYCOAR, Vol. 23, 
No. 12, p 675-683, June 1990. 5 fig, 1 tab, 2 ref. 
Translated from Gidrotekhnicheskoe Stroitel'stvo, 
No. 12, p 9-14, December 1989. 


Descriptors: *Analytical, *Dam construction, *En- 
gineering geology, *Mathematical analysis, *Slope 
stability, *Soil mechanics, Mathematical equations, 
Mathematical studies, Shear stress, Soil engineer- 
ing, Soil physics, Structural engineering. 
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Methods of calculating the stability of slopes of 
earth structures, based on an examination of sliding 
of a soil mass on a cylindrical surface and proceed- 
ing from the fact that the soil in the zone of this 
surface is in a limit state, are the most widespread 
in modern engineering practice. However, the con- 
ditions of equilibrium of the forces acting on the 
sliding mass are not fulfilled in most of these 
methods, reducing the accuracy of the solution 
obtained, sometimes quite substantially. An analyti- 
cal method of calculating slope stability which 
satisfies the conditions of equilibrium and permits 
calculation without dividing the sliding mass into 
vertical elements is proposed. In addition to the 
assumption generally made in such problems con- 
cerning the presence on the failure surface of a 
limit state characterized by the Coulomb criterion , 
a likelihood law of distribution of normal stresses 
on the failure surface compatible with the condi- 
tions of equilibrium is assumed a priori. This makes 
the investigated problem definite and not too com- 
plex. Methods of calculating slope stability in 
which the equilibrium conditions are not fulfilled 
can be used only for preliminary calculations if 
there are no considerable horizontal loads. In this 
case, it is recommended to use Terzaghi’s method, 
introducing a proposed correction factor to the 
frictional forces on the failure surface. In critical 
calculations it is necessary to use methods in which 
the equilibrium conditions are fulfilled. They give 
essentially the same results. (Hoskin-PTT) 
W91-01434 


CORRESPONDENCE OF THE SCHEME AND 
METHOD OF CALCULATING THE STABILI- 
TY FACTOR. 

V. L. Istomin. 

Hydrotechnical Construction HYCOAR, Vol. 23, 
No. 12, p 689-693, June 1990. 3 fig, 5 tab, 6 ref. 
Translated from Gidrotekhnicheskoe Stroitel’stvo, 
No. 12, p 17-20, December 1989. 


Descriptors: *Mathematical analysis, *Shear stress, 
*Slope stability, *Soil physics, Mathematical equa- 
tions, Mathematical studies, Sliding wedge, Soil 
engineering, Structural engineering. 


Three variants of a problem involving a sliding 
wedge form for an earth slope were calculated 
using the inclined forces of interaction (IFI) 
method, and the methods of Chugaev, Krey and 
Terzaghi. For the calculation of Kc, the stability 
factor of the experiment, a calculation accuracy of 
0.85 Kp < Kc < Kp, (Kp is the stability factor for 
the prototype) is guaranteed for x <= 15 degrees 
(x is angle between the lines of action of the 
resultants of the restraining and shearing forces) 
(the sliding wedge is separated from the slope by 
the sliding surface not having an ascending branch) 
for the Terzaghi method and its analoges, the Krey 
method and its analoges, and the IFI method. The 
same Kc accuracy is found for the Chugaev 
method for x < 90 degrees (the sliding wedge is 
separated from the slope by a sliding surface 
having an ascending branch, on the sliding surface 
the ratio of the angles of the internal friction 
should be >= 1.1). The ascending branch is the 
part of the sliding surface where the shear force is 
directed toward retaining the sliding wedge. 
(Hoskin-PTT) 

W91-01436 


BEHAVIOR OF SOIL UNDER A BRIEF DY- 
NAMIC LOAD. 

O. A. Orlova. 

Hydrotechnical Construction HYCOAR, Vol. 23, 
No. 11, p 638-648, 1990. 5 fig, 1 tab, 6 ref. Translat- 
ed from Gidrotekhnicheskoe Stroitelstvo, No. 11, 
p 20-26, November 1989. 


Descriptors: *Load distribution, *Load testing, 
*Shear stress, *Soil dynamics, *Soil mechanics, 
Distortional strain, Dynamic load, Elastic proper- 
ties, Plasticity, Soil engineering, Soil physical 
properties, Soil strength, Strain measurement, Vol- 
umetric strain. 


The behavior of an earth structure under a dynam- 
ic load is determined by its design and physical and 
mechanical characteristics of the materials com- 
posing it. These characteristics in turn depend on 


the stress-strain state of the structure at the 
moment of the dynamic load start, as well as on 
the process of deformation of the soil under this 
load. An investigation was initiated in which both 
a cohesive and a noncohesive soil was placed 
under a combined stress state. The results of the 
investigation show that the damping coefficients 
both of cohesive and noncohesive soils do not 
depend on the soils state relative to the limit state 
almost up to loss of strength by the soil specimen. 
An increase of the initial lateral pressure and dry 
density of the noncohesive soil as well as a de- 
crease of the moisture content of cohesive soil 
noticeably reduce the value of the damping coeffi- 
cients. The shear moduli for small values of the 
initial lateral pressure under conditions of a com- 
bined stress state for cohesive soil depend on the 
level of the initial lateral pressure, while for the 
noncohesive soil it depends on the change in mois- 
ture content. Both volumetric strains and distor- 
tional strains under brief dynamic shear load and 
under conditions of a combined stress state are far 
less than the strains from an equal static load. The 
description of the soil deformation process as a 
result of a brief dynamic load shows the possibility 
of determining the nonlinear reaction of soil to this 
load by means of the linear acceleration method, if 
the system under consideration can be represented 
as a system with one degree of freedom. (Korn- 


W91-01649 


SEEPAGE IN EARTH DAMS IN TWO- AND 
THREE-DIMENSIONAL FORMULATIONS OF 
THE PROBLEM. 

L. N. Rasskazov, N. A. Aniskin, V. G. Zhelankin, 
V. V. Melakhanov, and V. F. Korchevskii. 
Hydrotechnical Construction HYCOAR, Vol. 23, 
No. 11, p 648-656, 1990. 8 fig, 8 ref. Translated 
from Gidrotekhnicheskoe Stroitelstvo, No. 11, p 
26-32, November 1989. 


Descriptors: *Dams, *Finite element method, 
*Flow velocity, *Hydraulic models, *Hydraulic 
structures, *Seepage, *Soil mechanics, *Soviet 
Union, Fluid mechanics, Hydraulic properties, 
Permeability coefficient, Rapid excavation, Seep- 
age gradient, Unconfined flow. 


At present, problems of unconfined seepage flows 
are solved by hydraulic methods, since fluid me- 
chanical solutions are complex and applicable to a 
limited class of problems. Three-dimensional re- 
gions do not have direct fluid mechanical solu- 
tions. The problem is complicated when dams 
being constructed by a directed blast are examined, 
since inhomogeneity and anisotropy of the soil and 
nonlinearity of the relation between the flow ve- 
locity and seepage gradient occurs. A method and 
program were developed for calculating nonlinear 
seepage in blast-formed dams, which makes it pos- 
sible to obtain the solution of a three-dimensional 
problem for an inhomogeneous, anisotropic region 
of a complex geometric form under arbitrary 
boundary conditions. In a dam composed of mate- 
rial having a nonlinear law of seepage, the position 
of the surface of depression is higher than for the 
case when a linear (laminar) seepage law is used. 
Consideration of three-dimensionality when solv- 
ing the problem of nonlinear seepage in a blast- 
formed dam with a height of 70 m showed that the 
seepage discharge was somewhat greater and the 
position of the surface of depression was higher 
than for the case of the two-dimensional problem. 
This eliminates the need for solving three-dimen- 
sional seepage problems for this structure class. 
(Korn-PTT) 

W91-01650 


CAUSES AND CHARACTER OF MOVEMENTS 
OF THE LOAMY SAND MORAINE IN THE 
FOUNDATION OF THE PLYAVINYAS HY- 
DROELECTRIC STATION POWERHOUSE. 

M. P. Leonov. 

Hydrotechnical Construction HYCOAR, Vol. 23, 
No. 11, p 657-660, 1990. 4 tab, 6 ref. Translated 
from Gidrotekhnicheskoe Stroitelstvo, No. 11, p 
33-35, November 1989. 


Descriptors: *Foundation failure, *Foundation 
rocks, *Hydroelectric plants, *Loam, *Moraines, 


*Pipes, *Sand, *Soil erosion, *Soil mechanics, 
*Soviet Union, Erosion, Piping erosion, Soil dy- 
namics, Soil physical properties, Soil properties, 
Soil stability. 


The Plyavinyas hydroelectric station powerhouse, 
in operation since 1965, has a foundation composed 
of moraine loams and loamy sands characteristic of 
the ancient valley of the Daugava River. In the 
lower part of the strata weakly cemented sands 
and sandstones with infrequent thin interlayers of 
clay belonging to the Amata and Gauya suites 
occur. The zone of the Amata-Gauya rocks in the 
valley walls and floor in the immediate vicinity of 
the boundaries of the erosional incision, which 
after filling the valley with glacial deposits was in 
close contact with the moraine, was eroded by 
piping. Long-term operation of the drainage sys- 
tems during construction and operation of the 
hydro development was accompanied by intensi- 
fied removal of sand, which led to the revival of 
the process of piping erosion of the rocks under 
the base of the moraine. Loamy sand moraine 
movements in the foundation of the right-bank 
abutment of the powerhouse were most probably 
due to the caving in of large piping cavities in the 
underlying rocks. Taking into account the avail- 
able data on the geological structure of the founda- 
tion and physical and geological processes occur- 
ring, the possibility of new loamy sand moraine 
movements in its right-bank is a possibility. Under 
the established conditions it is necessary to take 
urgent measures to limit the continuing piping 
erosion of the Amata-Gauya strata by removing 
sand through the vertical drain wells in the area 
near the station. The most radical solution would 
be maximum dispersal of water withdrawal by 
transferring the center of the discharge zone a 
greater distance from the powerhouse and com- 
plete cessation of the operation of nearby high- 
output wells. (Korn-PTT) 

W91-01651 


8E. Rock Mechanics and 
Geology 


DESIGN OF ROCK SLOPES IN SOVIET HY- 
DROPOWER CONSTRUCTION PRACTICE. 
For primary bibliographic entry see Field 8A. 
W91-01433 


SOLUTION-COLLAPSE DEPRESSIONS AND 
SUSPENSATES IN THE LIMNOCRENIC LAKE 
OF BANYOLES (NE SPAIN). 

Barcelona Univ. (Spain). 

For primary bibliographic entry see Field 2J. 
W91-01876 


8F. Concrete 


MONITORING HIGH CONCRETE DAMS 
DURING THEIR CONSTRUCTION AND SERV- 
ICE. 

E. K. Aleksandrovskaya. 

Hydrotechnical Construction HYCOAR, Vol. 23, 
No. 12, p 708-714, June 1990. 2 fig, 10 ref. Trans- 
lated from Gidrotekhnicheskoe Stroitel’stvo, No. 
12, p 33-37, December 1989. 


Descriptors: *Concrete dams, *Dam construction, 
*Dam inspection, *Dam stability, Construction 
joints, Dam design, Dam failure, Data analysis, 
Mathematical analysis, Mathematical models, 
Model studies, Monitoring, Seepage, Soviet Union. 


A comparison was made between observed and 
computed basic control parameter values in the 
construction and construction-service periods to 
evaluate the condition of the high arch-gravity 
dam at the Sayano-Shushenskoe hydroelectric 
plant. Measured and computed values were com- 
pared for four periods during the rise in the level 
of the headrace, which occurred in 1983, 1984, 
1986 and 1987. An overall assessment of the dam's 
condition was made on the basis of the comparison 
between measured parameters and their computed 
values. The incomplete dam's profile, determined 





from concrete elevations and computed for incre- 
ments of hydrostatic pressure and the weight of 
concrete masonry, was adopted on the basis of 
conditions at the outset of the rise in headrace level 
for each of these periods during filling of the 
reservoir; temperature effects were disregarded. 
The comparison between the measured and com- 
puted values for three raceway sections indicated 
that the radial displacement from the computation 
for the first three ascents of the headrace level 
exceeded the measured values. In 1987, however, 
the computed displacements exceeded the meas- 
ured by 440 m, while the measured values exceed- 
ed the computed in the lower portion of the dam. 
The arch stresses in the concrete at the maximum 
headrace level were identical with the computed 
values; several of them however, exceeded the 
computed values, especially in the keyed section of 
the dam. Continuous comparison between comput- 
ed and measured arch stresses indicated that until a 
certain moment in 1987, the computed values ex- 
ceeded the measured. Subsequently, the measured 
stresses exceeded the computed as the headrace 
level reached maximum (1986) elevations. During 
the second ascent of the headrace level from 500 to 
532 m in 1988, the computed stresses again exceed- 
ed the measured. This suggested a more elastic 
stage of structure performance in 1988 as com- 
pared with the previous year. The noncorrespon- 
dences between the mathematical model and the 
prototype were due to the disregard of tempera- 
ture effects on the dam and the opening of the 
contact joint, which was not precisely defined in 
the computations. During continuous service, the 
monitoring of high concrete dams should be per- 
formed by automated, computerized systems capa- 
ble of determining discrepancies between comput- 
ed and measured data. (Hoskin-PTT) 

W91-01440 


MECHANISM OF THE OPENING OF THE 
CONCRETE-ROCK JOINT IN THE SAYANO- 
SHUSHENSKOE DAM. 

V. A. Ulyashinskii, S. N. Starshinov, and V. V. 
Tetelmin. 

Hydrotechnical Construction HYCOAR, Vol. 23, 
No. 12, p 714-719, June 1990. 3 fig, 3 tab, 10 ref. 
Translated from Gidrotekhnicheskoe Stroitel’stvo, 
No. 12, p 37-41, December 1989. 


Descriptors: *Concrete dams, *Construction joints, 
*Dam failure, *Dam stability, *Soviet Union, Bed 
load, Dam design, Dam inspection, Data analysis, 
Hydrologic properties, Hydrostatic pressure, 
Mathematical analysis, Mathematical models, 
Model studies. 


The opening of the contact joint between the 
concrete and rock in the zone of the upstream face 
of the bed sections of the Sayano-Shushenskoe 
dam, first noted during the filling of the reservoir, 
has been continuously increasing. Monolithizing of 
the dam during its construction was repeated annu- 
ally after seasonal drawdown of the reservoir in 
the winter-spring period. This has caused ‘bridg- 
ing’ of the dam on the shoreline slopes and the 
appearance of an additional retaining moment, 
which prevented the tilting and deflection of the 
dam’s channel sections. Two alternate schemes of 
computing the stress-strain state of the canyon 
were performed by the finite-element method, one 
assuming the dam is a monolithic body and one 
assuming it nonmonolithic. In the case of the mon- 
olithic dam, some of the load due to its own 
weight, including the channel sections, is taken up 
by the shoreline slopes. This causes a reduction in 
normal stresses at the concrete-rock contact in the 
region of the upstream face, especially in the bed 
sections adjacent to the shoreline slopes. Since the 
hydrostatic pressure on the bottom of the canyon 
causes corresponding bed deformations, conditions 
were created that contributed to separation of the 
bed from the dam and to opening of the contact 
joint. On the whole, seasonal warming apparently 
exerted a positive influence on the performance of 
the contact joint in the region of the upstream face. 
Seepage processes in the bed also exerted a major 
influence on the formation of the stress-strain state 
at the concrete-rock contact. Thus, a zone with 
tensile stresses, which does not completely disap- 
pear during seasonal drawdowns of the reservoir, 
exists at the concrete-rock contact in the region of 


the upstream face of the Sayano-Shushenskoe 
Dam. The condition of the dam is currently con- 
sidered satisfactory, although a rise in the headrace 
level to the normal operating level, and also subse- 
quent seasonal fillings and drawdowns of the reser- 
voir may cause further opening of the joint and its 
associated deterioration of the structure’s condi- 
tion. (Hoskin-PTT) 

W91-01441 


CONCERNING THE PROBLEM OF ASSIGN- 
ING THE COMPOSITIONS OF STEEL FIBER- 
REINFORCED CONCRETES. 

L. M. Deryugin. 

Hydrotechnical Construction HYCOAR, Vol. 23, 
No. 10, p 608-611, April 1990. 2 fig, 3 tab. Translat- 
ed from Gidrotekhnicheskoe Stroitelstvo, No. 10, 
p 38-41, October 1989. 


Descriptors: *Concrete dams, *Concrete technolo- 
gy, *Dam construction, *Dam design, *Hydraulic 
design, *Hydroelectric plants, Concrete mixes, 
Materials engineering, Reinforced concrete, Sand, 
Soviet Union, Spillways. 


Passage of the flood discharges of the Enisei River 
in the Soviet Union through the temporary spill- 
way openings of the second level of the Sayano- 
Shushenskoe dam in 1980-1982 led to serious ero- 
sion of the concrete surfaces. Construction of the 
permanent spillways was approached from two 
fundamentally different aspects: the provision of a 
hydraulic regime safest from cavitation erosion; 
and the search for a material considerably more 
resistant to the effect of cavitation in order to 
create surfaces able to withstand high-velocity 
flow (55 m/s) on the permanent spillways. Steel 
fiber-reinforced concrete, which was successfully 
used for treating damages of the concrete at a 
hydro development in Pakistan, was examined as 
one of the possible variants. It was found that a 
considerable increase of the content of sand in 
comparison with ordinary concrete mixes is re- 
quired for preparing workable fiber-reinforced 
concrete mixes. The optimal content of sand 
should be selected experimentally in relation to the 
particular properties of the aggregates and length, 
cross section, and content of fiber. Fiber can be 
regarded as a coarse aggregate of acicular form 
with a developed surface, for binding of which an 
increased quantity of the mortar component is 
necessary. When using fiber in the form of wire 
lengths without additional anchorage on the ends, 
its length can be taken equal to 60-65 diameters 
without a substantial decrease of the tensile 
strength of the fiber-reinforced concrete. A reduc- 
tion in length of the fiber to these limits consider- 
ably decreases clumping of the fiber during mixing. 
(Fish-PTT) 

W91-01549 


GEODETIC PROBLEMS IN THE CONSTRUC- 
TION OF HIGH CONCRETE DAMS. 

For primary bibliographic entry see Field 8A. 
W91-01652 


INVESTIGATION OF CONCRETE IN ABSORB- 
ING FORMWORK. 

R. N. Shmantsar, T. A. Kuznetsova, and L. A. 
Petrova. 

Hydrotechnical Construction HYCOAR, Vol. 23, 
No. 11, p 665-668, 1990. 2 tab, 4 ref. Translated 
from Gidrotekhnicheskoe Stroitelstvo, No. 11, p 
39-41, November 1989. 


Descriptors: *Cements, *Concrete technology, 
*Concrete testing, *Concretes, *Formwork, En- 
sonite, Hydraulic structures, Soviet Union, Water 
to cement ratio. 


The face surface of formwork should have an 
absorbing layer to promote surface hardening of 
the concrete. A series of investigations were car- 
ried out to determine the effectiveness of absorbing 
formwork on concrete using water to cement 
ratios (W/C) of 0.365. The results of the investiga- 
tion indicated that absorbing formwork has a sub- 
stantial effect on concrete quality for concretes 
with W/C greater than or equal to 0.365. The 
concrete surface quality depends on the quality of 
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the absorbing formwork materials used. The possi- 
ble amount of water removed from the concrete by 
means of the absorbing (vacuum) formwork was 
2.4-3.57 kg/sq m. Before the start of hardening of 
the concrete, its water content decreases by 20- 
30% at a depth to 15 cm from the absorbing 
formwork. During hardening of the concrete, its 
water content equalizes over the entire length of 
the specimen (thickness of the block), and under 
these conditions the W/C ratio of the concrete 
near the formwork is not more than 1% below the 
initial ratio. According to the results of concrete 
testing for cavitation resistance, the best indices 
were noted for formwork containing ensonite. In 
this case, the cavitation resistance of the concrete 
was increased up to 1.4 times. This circumstance 
permits the use of formwork absorbing material 
such as fine-porous paperboard of the ensonite 
type (with pore sizes 20-100 nm), which freely 
passes water molecules but retains cement parti- 
cles. (Korn-PTT) 

W91-01653 


DAM RENOVATION: FROM INVESTIGATION 
TO REPAIR. 

Bridgeport Hydraulic Co., CT. 

E. M. Bernard. 

Journal of the American Water Works Association 
aan Vol. 82, No. 8, p 28-34, August 1990. 2 
ig. 


Descriptors: *Concrete technology, *Dams, 
*Maintenance, *Rehabilitation, Concrete dams, 
Connecticut, Gravity dams, Leakage. 


Bridgeport Hydraulic Company (BHC) in south- 
western Connecticut has undertaken a comprehen- 
sive renovation program to identify and schedule 
necessary repairs to each of its 21 concrete gravity 
dams, all of which were built in the early part of 
this century. Renovation efforts at two BHC dams 
(Easton Dam and Means Brook Dam) from initial 
investigatory work to final design and construction 
are described. Although both projects involved 
concrete gravity dams that were constructed 
during the same period and exhibited similar 
freeze-thaw damage, distinctly different repair ap- 
proaches were formulated. In the case of Easton 
Dam, repairs made to control leakage through the 
dam were undertaken because of the amount of 
leakage and repairs of the concrete surfaces were 
split into separate renovation projects for the crest 
and the downstream surface because of the size of 
the dam. Cast-in-place concrete was employed for 
the crest, whereas the method to be used for the 
downstream surface remains undecided. At Means 
Brook Dam, leakage control repairs were deemed 
unnecessary; repairs of the concrete surfaces will 
be undertaken with cast-in-place concrete for the 
crest and precast panels for the downstream sur- 
face. Factors that affect the renovation approach 
of any dam are reviewed. (Agostine-PTT) 
W91-01748 


8G. Materials 


MONITORING HIGH CONCRETE DAMS 
DURING THEIR CONSTRUCTION AND SERV- 
ICE. 

For primary bibliographic entry see Field 8F. 
W91-01440 


DIMENSIONLESS STRAIGHT-TYPE LINES 
FOR AQUIFER TESTS. 

King Abdulaziz Univ., Jeddah (Saudi Arabia). 
Dept. of Hydrogeology. 

For primary bibliographic entry see Field 2F. 
W91-01497 


EXPERIENCE IN USING DIGITAL VOLT- 
METERS IN THE SYSTEM MEASURING THE 
POOL LEVELS AND HEAD AT HYDROELEC- 
TRIC STATIONS. 

V. E. Kornev, and M. B. Dolgii. 

Hydrotechnical Construction HYCOAR, Vol. 23, 
No. 10, p 598-600, April 1990. 2 fig. Translated 
from Gidrotekhnicheskoe Stroitelstvo, No. 10, p 
32-34, October 1989. 





Field 8—ENGINEERING WORKS 
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Descriptors: *Hydraulic equipment, *Hydroelec- 
tric plants, *Measuring instruments, *Sensors, 
*Watershed management, Pressure head, Soviet 
Union, Water depth. 


General industrial sensors are presently finding 
wide use at hydroelectric stations for measuring 
the pool levels and head. Milliammeters are used as 
the direct reading instruments. These milliam- 
meters and indicating instruments have a low reso- 
lution and do not always meet the accuracy re- 
quirements imposed on readings. It is suggested 
that digital voltmeters be used instead as indicating 
instruments, howerver it is necessary to install a 
matching device at the input of the digital volt- 
meters for interfacing with the output signal of the 
sensor. The reference voltage is fed to the voltage 
divider. A voltage proportional to the minimum or 
maximum value of the elevation of the pool level is 
set by potentiometers. The algebraic sum of the 
voltages is fed to the input of the digital voltmeter 
for displaying the value of the present parameter. 
Measuring systems which use digital voltmeters 
have been operating for several years at a number 
of hydrostations in the Soviet Union, their oper- 
ation has been reliable. The introduction of digital 
voltmeters as indicating instruments in circuits 
measuring the pool levels and head make it possi- 
ble to have convenient information providing ac- 
curate readings of the parameters of interest. (Fish- 
PTT 


W91.01546 
8H. Rapid Excavation 


EFFECTIVE DESIGN OF FACINGS OF BLAST- 
FORMED DAMS. 

For primary bibliographic entry see Field 8A. 
W91-01547 


8I. Fisheries Engineering 


EFFECT OF BODY SIZE ON THE UPTAKE 
AND BIOCONCENTRATION OF DI-2-ETHYL- 
HEXYL PHTHALATE IN RAINBOW TROUT. 
Washington State Univ., Pullman. Coll. of Phar- 
macy. 

For primary bibliographic entry see Field 5B. 
W91-01257 


EVALUATION OF DESIGNS OF PERIODIC 
COUNT SURVEYS FOR THE ESTIMATION OF 
ESCAPEMENT AT A FISHWAY. 

Department of Fisheries and Oceans, Halifax 
(Nova Scotia). Biological Sciences Branch. 

For primary bibliographic entry see Field 7A. 
W91-01384 


TEMPERATURE SELECTION BY STRIPED 
BASS IN A GULF OF MEXICO COASTAL 
RIVER SYSTEM. 

Georgia Cooperative Wildlife Research Unit, 
Athens. 

M. J. Van Den Avyle, and J. W. Evans. 

North American Journal of Fisheries Management 
NAJMDP, Vol. 10, No. 1, p 58-66, Winter 1990. 3 
fig, 3 tab, 21 ref. U.S. Fish and Wildlife Service 
Project AFS-13. 


Descriptors: *Fish behavior, *Gulf of Mexico, 
*Striped bass, *Temperature effects, Apalachicola 
River, Fish populations, Monitoring, Seasonal vari- 
ation, Telemetry. 


Behavior of adult striped bass Morone saxatilis in 
the Flint River-Lake Seminole portion of the Apa- 
lachicola River system was evaluated to determine 
if temperature preferences differed from those of 
striped bass from Atlantic coast stocks. Radiotele- 
metry was used to monitor fish distribution and 
temperature selection from March 1984 to Novem- 
ber 1985. Seasonal distribution patterns and influ- 
ences of water temperature on striped bass behav- 
ior were similar to those reported elsewhere for 
Atlantic striped bass. The fish ranged widely and 
occurred throughout the 166-km-long study area 
during fall, winter, and spring. During summer, 
however, they inhabited spring-fed areas almost 


exclusively. The fish moved into these sites during 
May, when surrounding waters averaged 24.3 C, 
and remained there through late October or early 
November, when ambient water temperatures de- 
clined to an average of 20.1 C. Temperatures se- 
lected by the fish averaged 21.6 C during both 
summers. When the data were separated into sub- 
sets of native Gulf and introduced Atlantic striped 
bass by the use of previously reported meristic 
characteristics, there were no differences between 
groups for average temperatures selected during 
summer or for temperatures at which the fish 
moved into or out of springs. The results indicated 
that preferred temperatures of striped bass in the 
Apalochicola River are not higher than those of 
other stocks. (Author's abstract) 

W91-01385 


EFFECT OF HARDNESS AND SALINITY ON 
SURVIVAL OF STRIPED BASS LARVAE. 
Maryland Univ. at Baltimore. Dept. of Pathology. 
A. S. Kane, R. O. Bennett, and E. B. May. 

North American Journal of Fisheries Management 
NAJMDP, Vol. 10, No. 1, p 67-71, Winter 1990. 2 
fig, 1 tab, 22 ref. 


Descriptors: *Bioassay, *Fish hatcheries, *Fish 
larvae, *Hardness, *Salinity, *Striped bass, *Sur- 
vival, Calcium carbonate, Chemical properties, 
Fish physiology, Sodium chloride. 


Larval striped bass Morone saxatilis were exposed 
to three hardness concentrations (40, 100, and 160 
mg/L as CaCO3 equivalents) and two NaCl salini- 
ties (2.0 and 3.0 ppt) treatments for 10 d in a 
modified flow-through system. Salinity had a 
greater effect on larval survival than did hardness 
over the ranges tested. Elevated NaCl salinity ap- 
peared to by detrimental; larvae exposed to 3.0 ppt 
NaCl had significantly higher mortality than did 
those exposed to 2.0 ppt NaCl. At 2.0 ppt salinity, 
hardness does not appear to play an important role 
in larval survival (probability of survival > 0.70). 
At 3.0 ppt salinity, mortality was greatest at hard- 
ness levels of 40 and 100 mg/L (probability of 
survival = 0.06 and 0.01, respectively), whereas at 
160 mg/L, mortality was reduced (probability of 
survival = 0.39). The reason for this response is 
not clear, although there may be an optimal ratio 
of different ions contributing to total salinity. By 
comparison, other studies in which diluted sea- 
water was used indicated that salinities of 0.5-10.0 
ppt enhance the survival of striped bass larvae. 
(Author's abstract) 

W91-01386 


RELATIONS BETWEEN BROOK TROUT 
STANDING STOCKS AND HABITAT FEA- 
TURES IN BEAVER PONDS IN SOUTHEAST- 
ERN WYOMING. 

Wyoming Cooperative Fishery and Wildlife Re- 
search Unit, Laramie. 

P. L. Winkle, W. A. Hubert, and F. J. Rahel. 
North American Journal of Fisheries Management 
NAJMDP, Vol. 10, No. 1, p 72-79, Winter 1990. 1 
fig, 7 tab, 25 ref. 


Descriptors: *Aquatic habitats, *Beaver ponds, 
*Brook trout, *Fish populations, *Limnology, 
*Wyoming, Dissolved solids, Elevation, Regres- 
sion analysis, Standing stock, Water depth. 


Relations between abundance of brook trout Salve- 
linus fontinalis and habitat features of ponds made 
by beavers Castor canadensis were determined in 
1986 and 1987 from observations of 25 southeast- 
ern Wyoming ponds. Standing stocks of fish longer 
than 100 mm in total length ranged from 5 to 313 
kg/hectare, and densities ranged from 27 to 9,812 
fish/hectare among 0.02-0.51-hectare ponds at ele- 
vations from 2,341 to 2,969 m above mean sea 
level. Of 25 habitat features, 6 were correlated 
with brook trout standing stock or density; surface 
area, mean water depth, water volume, discharge 
into pond, elevation, and morphoedaphic index 
(total dissolved solids (mg/L)/mean depth (cm)). 
The presence of young-of-year brook trout in 
beaver ponds was also related to both standing 
stock and density of brook trout longer than 100 
mm in total length, Two multiple-regression 
models based on a rating of natural recruitment 
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potential and pond surface area accounted for sig- 
nificant variation in brook trout standing stocks 
(adjusted R sq = 0.42) and densities (adjusted R sq 
= 0.50). The models provide a potential tool for 
assessment of beaver ponds as habitat for brook 
trout in southeastern Wyoming. (Author's abstract) 
W91-01387 


POTENTIAL APPLICATION OF MODELS IN 
FORECASTING THE EFFECTS OF CLIMATE 
CHANGES ON FISHERIES. 

Oak Ridge National Lab., TN. Environmental Sci- 
ences Div. 

For primary bibliographic entry see Field 2B. 
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TEMPERATURE-OXYGEN HABITAT FOR 
FRESHWATER AND COASTAL STRIPED 
BASS IN A CHANGING CLIMATE. 

Oak Ridge National Lab., TN. Environmental Sci- 
ences Div. 

For primary bibliographic entry see Field 2B. 
W91-01393 


POTENTIAL LOSS OF THERMAL HABITAT 
FOR BROOK TROUT, DUE TO CLIMATIC 
WARMING, IN TWO SOUTHERN ONTARIO 
STREAMS. 

Toronto Univ. (Ontario). Dept. of Zoology. 

J. D. Meisner. 

Transactions of the American Fisheries Society 
TAFSAI, Vol. 119, No. 2, p 282-291, March 1990. 
3 fig, 3 tab, 28 ref. NSF and Engineering Research 
Council of Canada Grant OGP0003918. 


Descriptors: *Aquatic habitats, *Climatic changes, 
*Climatology, *Fish populations, *Global warm- 
ing, *Ontario, *Stream fisheries, *Thermal effects, 
*Trout, Air temperature, Brook trout, Groundwat- 
er, Model studies, Seasonal variation. 


A hydrometeorological model of stream tempera- 
ture was calibrated to two southern Ontario 
streams the Rouge and Humber Rivers, in the 
summer to estimate potential reductions, due to 
climatic warming, of thermal habitat for brook 
trout Salvelinus fontinalis. Summer habitat for 
brook trout in both streams, determined from elec- 
trofishing surveys during 1987 and 1988, was de- 
limited downstream by a thermal barrier of about 
24 C. Tagging data for one stream suggested that 
brook trout moved upstream to summer habitat as 
water temperatures in downstream areas increased 
during spring and summer. To estimate upstream 
movement of the thermal habitat barriers and con- 
comitant reductions in summer habitat for brook 
trout due to climatic warming, the calibrated 
stream models were forced with the changes in 
mean July and August air temperatures (increase, 
4.1 C) projected for the region by the climate 
warming scenario of the Goddard Institute for 
Space Studies. The temperature of groundwater 
discharging to the streams by the projected change 
in mean annual air temperature (increase, 4.8 C) 
was also adjusted. Elevated air and groundwater 
temperatures increased maximum summer stream 
temperatures and moved the thermal habitat bar- 
riers upstream, which reduced summer thermal 
habitat for brook trout in the two streams by 42 
and 30%. However, because groundwater tem- 
peratures will always be lower than summer air 
temperatures, the cooling function of groundwater 
in streams will be maintained. The fate of a stream 
population of brook trout in a ‘warmer’ climate 
will be determined by the volume of groundwater 
discharging to the stream and the space available 
to which the fish can retreat in summer. (Author's 
abstract) 
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SIZE-DEPENDENT WINTER MORTALITY OF 
YOUNG-OF-THE-YEAR WHITE PERCH: CLI- 
MATE WARMING AND INVASION OF THE 
LAURENTIAN GREAT LAKES. 

York Univ., Toronto (Ontario). Dept. of Biology. 
T. B. Johnson, and D. O. Evans. 

Transactions of the American Fisheries Society 
TAFSAI, Vol. 119, No. 2, p 301-313, March 1990. 





7 fig. 4 tab, 58 ref. 


Descriptors: *Climatic changes, *Climatology, 
*Fish populations, *Global warming, *Great 
Lakes, *Introduced species, *Limnology, *Perch, 
*Temperature effects, Age classes, Body size, Dis- 
tribution, Foods, Mortality, Seasonal variation, 
White perch. 


White perch Morone americana invaded Lake On- 
tario about 1946 and are now found in Lakes Erie, 
St. Clair, and Huron, and in Green Bay, Lake 
Michigan. The indigenous marine distribution of 
white perch along the Atlantic coast of North 
America and an analysis of climatological data 
suggest that the northern Gulf of St. Lawrence in 
the vicinity of the Gaspe Peninsula is too cold to 
permit white perch to establish local populations 
or to invade the Great Lakes via the St. Lawrence 
River. High mortalities of white perch have oc- 
curred in Lake Ontario during very cold winters, 
further suggesting that distribution of white perch 
is limited by low tolerance of cold temperature. 
Warmer-than-average summer and winter tempera- 
tures during the late 1940s coincided with the 
invasion of white perch into the Great Lakes via 
transportation canals in the state of New York. 
Tolerance of young-of-the-year white perch for 
low temperature was tested in the laboratory in 
overwinter experiments at constant temperatures 
of 2.5 and 4.0 C. Winter mortality was strongly 
influenced by body size, winter duration, tempera- 
ture, and food availability. At 4.0 C, mortality was 
high for the smallest fish when food was withheld, 
but no mortality occurred under ad libitum feed- 
ing. The observed mortality for starved fish held at 
4.0 C for 180 d was 40.6%. At 2.5 C, observed 
mortality was much higher than at 4.0 C and body 
size and winter duration continued to have strong 
effects. The results suggest that continued climate 
warming due to the ‘greenhouse effect’ would lead 
to improved recruitment and expansion of the 
range of white perch in the Great Lakes, because 
growth and size of young-of-the-year would be 
enhanced by longer growing seasons and winters 
would be shorter and less severe. (Author's ab- 
stract) 
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CLIMATE CHANGE AND FISH COMMUNI- 
TIES: A CONCEPTUAL FRAMEWORK. 

Alberta Univ., Edmonton. Dept. of Zoology. 

W. M. Tonn. 

Transactions of the American Fisheries Society 
TAFSAI, Vol. 119, No. 2, p 337-352, March 1990. 
2 fig, 4 tab, 98 ref, append. 


Descriptors: *Climatic changes, *Ecosystems, 
*Fish populations, *Fisheries management, 
*Global warming, *Temperature effects, Commu- 
nity structure, Distribution, Habitats, Lakes, Spe- 
cies composition. 


Many autecological effects of temperature on fish 
are known, and fishery biologists have begun to 
incorporate this knowledge into population-level 
relations that can be used to assess possible effects 
of climatic warming on fishes and their habitats. 
However, the problem of extrapolating these or 
other relations to multispecies assemblages is not 
straightforward, given the complexity of commu- 
nity-level phenomena. A conceptual framework 
that views fish assemblages as products of a series 
of filters, operating at different spatial and tempo- 
ral scales, through which an assemblage’s compo- 
nent species must pass is presented. This frame- 
work can facilitate an understanding of the proc- 
esses that organize fish assemblages and suggest 
ways in which the complex problem can be divid- 
ed into manageable pieces. This framework is ap- 
plied to an examination of small-lake fish assem- 
blages in three regions on two continents. The 
procedure reveals local and regional relations of 
richness and composition and highlights the impor- 
tance of isolation, extinction, and colonization, as 
well as temperature, that must be considered in 
climate change assessments. This community-level 
framework can organize accumulated knowledge 
of fish assemblages, identify causal processes 
behind community-level patterns, and focus re- 
search needed for the management of fish assem- 
blages in the face of major anticipated changes in 
climate. (Author’s abstract) 
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IMPLICATIONS OF CLIMATE CHANGE FOR 
FISHERIES MANAGEMENT POLICY. 
Department of Fisheries and Oceans, Nanaimo 
(British Columbia). Pacific Biological Station. 

M. C. Healey. 

Transactions of the American Fisheries Society 
TAFSAI, Vol. 119, No. 2, p 366-373, March 1990. 
3 fig, 37 ref. 


Descriptors: *Climatic changes, *Environmental 
policy, *Fisheries management, *Global warming, 
*Policy making, Adaptation, Equilibrium models, 
Prediction, Remedial policies. 


It is now generally agreed that world climate will 
warm significantly over the next half century, but 
the effects of that warming on fishery resources 
are uncertain. Unpredictable changes in biological 
systems that result from perturbations such as cli- 
matic warming can be classified into four types: (1) 
changes that are consistent with current equilibri- 
um models (predictions); (2) high-frequency, short- 
lived changes that cannot be predicted by current 
models (noise); (3) low-frequency, short-lived 
changes that cannot be predicted by current 
models (anomalies); and (4) low-frequency, long- 
lived changes that cannot be predicted by current 
models (catastrophes). Climatic change is a gradual 
process and the responses of biological systems are 
generally expected to be of the first type. Howev- 
er, increases in both the frequency and amplitude 
of the other types of response cannot be ruled out. 
The typical, incremental, remedial policy adjust- 
ment of governments and agencies is unsuited to 
uncertain changes in fishery resource dynamics of 
types 2-4, particularly those of type 4. An emphasis 
on mitigating the effects of climatic change is also 
likely to be unsuccessful because it focuses on the 
status quo and ignores opportunities that may be 
inherent in the changes taking place. Bolder polli- 
cies that involve adaptation to new climate condi- 
tions and experimental probing of system behavior 
are more likely successful. (Author's abstract) 
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MECHANICAL EQUIPMENT OF THE TIK- 
HOVSK HYDRO DEVELOPMENT ON THE 
KUBAN RIVER. 

For primary bibliographic entry see Field 8C. 
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ACCOMMODATING FISH AND WILDLIFE 
INTERESTS UNDER THE FPA. 

Gordon, Thomas, Honeywell, Malanca, Peterson 
and Daheim, Seattle, WA. 

For primary bibliographic entry see Field 6E. 
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INTEGRATION OF LONG-TERM FISH KILL 
DATA WITH AMBIENT WATER QUALITY 
MONITORING DATA AND APPLICATION TO 
WATER QUALITY MANAGEMENT. 

Post, Buckley, Schuh and Jernigan, Inc., Colum- 
bia, SC. 

For primary bibliographic entry see Field 5C. 
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REDD SITE SELECTION BY BROWN TROUT 
IN DOUGLAS CREEK, WYOMING. 

Wyoming Cooperative Fishery and Wildlife Re- 
search Unit, Laramie. 

R. T. Grost, W. A. Hubert, and T. A. Wesche. 
Journal of Freshwater Ecology JFREDW, Vol. 5, 
No. 3, p 365-371, June 1990. 3 fig, 2 tab, 13 ref. 


Descriptors: *Douglas Creek, *Fish behavior, 
*Mountain streams, *Trout, *Wyoming, Aquatic 
habitats, Fish populations, Habitats, Spawning, 
Water depth. 


The surface features of brown trout redds con- 
structed by a resident population in Douglas Creek 
(a moderate-sized stream in the central Rocky 
Mountains) were studied and compared to meas- 
urements reported in the literature. The specific 
objectives were to describe spawning habitat used 
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(water depth, water velocity, and substrate type) 
by brown trout and to assess selection for spawn- 
ing habitat features. Average redd length was 147 
cm, water depth 16 cm, and water velocity 34 cm/ 
s, but variation was substantial. Brown trout select- 
ed water depths of 12-18 cm and velocities of 24-37 
cm/s and avoided depths less than 6 cm and ve- 
locities less than 12 cm/s. Water depths and veloci- 
ties measures over redds in 1987 and 1988 were 
similar to those measured in 1975 despite a 50- 
100% increase in the minimum flow during the 
1987 and 1988 spawning periods. (Agostine-PTT) 
W91-01745 


ABUNDANCE OF SPAWNING PACIFIC 
SALMON IN TWO LAKE SUPERIOR 
STREAMS, 1981-1987. 

Department of Fisheries and Oceans, Sault Ste. 
Marie (Ontario). Great Lakes Lab. for Fisheries 
and Aquatic Sciences. 

J. R. Kelso, and D. B. Noltie. 

Journal of Great Lakes Research JGLRDE, Vol. 
16, No. 2, p 209-215, 1990. 4 tab, 28 ref. 


Descriptors: *Dam effects, *Fish migration, *Fish 
passages, *Lake Superior, *Salmon, Fish popula- 
tions, Spawning. 


Mark and recapture procedures were used to ex- 
amine the abundance of Pacific salmon entering 
two Lake Superior tributaries to spawn between 
1981 and 1987. In 1987, abundance of pink salmon 
in the Carp and Pancake rivers declined to 50 and 
25%, respectively, of that observed in 1981. In 
contrast, abundance estimates and catch records 
indicated that coho and chinook salmon had in- 
creased since 1981. The construction of a lowhead 
barrier dam on the Carp River in 1983/84 allowed 
passage of coho and chinook but precluded pas- 
sage by pink salmon. Construction of the barrier 
dam did not appear to be the major cause for 
changes in abundances of pink salmon. Most 
mature pink salmon (> 50% of total abundance) 
entered the spawning streams during a two-week 
period following either onshore wind or a heavy 
rainfall. It is premature to suggest a lake-wide 
decline in pink salmon abundance. (Author's ab- 
stract) 
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ESTIMATION OF RECRUITMENT FORGONE 
RESULTING FROM LARVAL FISH ENTRAIN- 
MENT. 

Michigan Univ., Ann Arbor. School of Natural 
Resources. 

For primary bibliographic entry see Field 6G. 
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COMPARISON OF THE DIETS OF GULF KIL- 
LIFISH, FUNDULUS GRANDIS BAIRD AND 
GIRARD, ENTERING AND LEAVING A MIS- 
SISSIPPI BRACKISH MARSH. 

Louisiana Universities Marine Consortium, Chau- 
vin. 

For primary bibliographic entry see Field 2L. 
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VARIATIONS IN STRUCTURE OF ESTUA- 
RINE FISH COMMUNITIES IN RELATION TO 
ABUNDANCE OF SUBMERSED VASCULAR 
PLANTS. 

Maryland Dept. of Natural Resources, Annapolis. 
For primary bibliographic entry see Field 2L. 
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SPATIAL AND TEMPORAL DISPERSION 
PATTERNS OF GOLDEN PERCH, MAC- 
QUARIA AMBIGUA, LARVAE IN AN ARTIFI- 
CIAL FLOODPLAIN ENVIRONMENT. 

New South Wales Dept. of Agriculture, Narran- 
dera (Australia). Inland Fisheries Station. 

For primary bibliographic entry see Field 2H. 
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EFFECTS OF LOW PH ON THE CHORION OF 
RAINBOW TROUT, ONCORHYNCHUS 
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MYKISS, AND BROWN TROUT, SALMO 
TRUTTA F., FARIO. 

Munich Univ. (Germany, F.R.). Zoologisches Inst. 
For primary bibliographic entry see Field 5C. 
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ACUTE TOXICITIES AND HEMATOLOGICAL 
EFFECTS OF TWO SUBSTITUTED NAPHTHO- 
QUINONES IN CHANNEL CATFISH. 

Duke Univ., Durham, NC. School of Forestry and 
Environmental Studies. 

For primary bibliographic entry see Field SC. 
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PRIMER ON CLOTHING SYSTEMS FOR 
COLD-WEATHER FIELD WORK. 
Geological Survey, Bow, NH. Water Resources 


iV. 
For primary bibliographic entry see Field 7B. 
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9D. Grants, Contracts, and 
Research Act Allotments 


ANNUAL PROGRAM REPORT - 1989 (FY 1988), 
(MASSACHUSETTS WATER RESOURCES RE- 
SEARCH CENTER). 

Massachusetts Univ., Amherst. Water Resources 
Research Center. 

P. J. Godfrey. 

Available from National Technical Information 
Service, Springfield, VA 22161 as PB90-217217/ 
AS. Price codes: A03 in papercopy, AOI in micro- 
fiche. Report No. G-1568-01, March 1990. 38p. 
USGS Contract No. 14-08-0001-G1568. USGS 
Project no. G1568-01. 


Descriptors: *Information transfer, *Massachu- 
setts, *Research, *Training, *Water resources In- 
stitutes, Education, Projects. 


Research on water related issues was supported by 
federai, state, and other funds. Projects included 
Denitrification System for On-Site Wastewater 
Treatment, Acidity and Chemistry of Clouds and 
Fog in Central Massachusetts, Development of a 
Water-Supply Decision-Making Model Incorporat- 


ing the Long-Run Cost of Water, the Acid Rain 
Monitoring Project (A.R.M.), Phase II, Stimula- 
tion of Mercury Methylation by Acid Deposition, 
and Surface Water Supplies at Risk to Acid Depo- 
sition in Massachusetts--Development of a Geo- 
graphic Information System Layer. Information 
transfer, student training, and coordination of re- 
search with various academic departments, col- 
leges, and universities, and state, local and federal 
government agencies and officials continued as 
part of the Water Resources Institute Program. 
(USGS) 
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EVALUATION OF THREE ELECTRONIC 
REPORT PROCESSING SYSTEMS FOR PRE- 
PARING HYDROLOGIC REPORTS OF THE 
U.S. GEOLOGICAL SURVEY, WATER RE- 
SOURCES DIVISION. 

Geological Survey, Reston, VA. Water Resources 
Div. 

Available from Books and Open File Report Sec- 
tion, USGS, Box 25425, Denver, CO 80225. USGS 
Open-File Report 89-576, 1990. 66p, 27 fig, 11 tab, 
19 ref. G. J. Stiltner, Editor. 


Descriptors: *Automation, *Computer programs, 
*Publications, Page layout, Software. 


In 1987, the Water Resources Division of the U.S. 
Geological Survey undertook three pilot projects 
to evaluate electronic report processing systems as 
a means to improve the quality and timeliness of 
reports pertaining to water resources investiga- 
tions. The three projects selected for study includ- 
ed the use of the following configuration of soft- 
ware and hardware: Ventura Publisher software on 
an IBM model AT personal computer, PageMaker 
software on a Macintosh computer, and Frame- 
Maker software on a Sun Microsystems worksta- 
tion. The following assessment criteria were to be 
addressed in the pilot studies: The combined use of 
text, tables, and graphics; analysis of time; ease of 
learning; compatibility with the existing minicom- 
puter system; and technical limitations. It was con- 
sidered essential that the camera-ready copy pro- 
duced be in a format suitable for publication. 
Visual improvement alone was not a consideration. 


This report consolidates and summarizes the find- 
ings of the electronic report processing pilot 
projects. Text and table files originating on the 
existing minicomputer system were successfully 
transformed to the electronic report processing 
systems in American Standard Code for Informa- 
tion Interchange (ASCII) format. Graphics pre- 
pared using a proprietary graphics software pack- 
age were transferred to all the electronic report 
processing software through the use of Computer 
Graphic Metafiles. Graphics from other sources 
were entered into the systems by scanning paper 
images. Comparative analysis of time needed to 
process text and tables by the electronic report 
processing systems and by conventional methods 
indicated that, although more time is invested in 
creating the original page composition for an elec- 
tronically processed report, substantial time is 
saved in producing subsequent reports because the 
format can be stored and re-used by electronic 
means as a template. Because of the more compact 
page layouts, costs of printing the reports were 
15% to 25% less than costs of printing the reports 
prepared by conventional methods. Because the 
largest report workload in the offices conducting 
water resources investigations is preparation of 
Water-Resources Investigations Reports, Open- 
File Reports, and annual State Data Reports, the 
ilot studies only involved these projects. (USGS) 
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U.S. GEOLOGICAL SURVEY NATIONAL 
COMPUTER TECHNOLOGY MEETING: PRO- 
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EFFECTS OF LAKE ACIDIFICATION ON 
AQUATIC MACROPHYTES--A REVIEW. 
Imperial Coll. at Silwood Park, Sunninghill (Eng- 
land). Dept. of Biology. 

For primary bibliographic entry see Field 5C. 
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LITERATURE. 
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ronmental Sciences and Engineering. 
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Mercury, Cadmium and Lead in Eels and 
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ty on Metal Concentrations in Flesh and Liver. 
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Mercury, Cadmium and Lead Concentrations in 
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ACID LAKES 
Paleoecological Investigation of Recent Lake 
Acidification in the Adirondack Mountains, 
N.Y. 
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Utility of Scaled Chrysophytes for Inferring 
Lakewater pH in Northern New England Lakes. 
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Microbial Activities in a Naturally Acidotrophic 
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Improved Detection of Acid Mine Water 
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Ground-Surface Delineation of Fractures Over 
Mined-Out Openings Using Carbon Dioxide 
Emissions. 
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Prediction of Mine Drainage Quality in Pennsyl- 
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Physiological Response of Yellow-Poplar Seed- 
lings to Simulated Acid Rain, Ozone Fumiga- 
tion, and Drought. 
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Importance of Natural Processes in Understand- 
ing Ecosystem Change: A Case Study of Limed 
Lakes. 
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Comparison of the Acidification Efficiencies of 
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Addition Experiments. 
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Acid Deposition in Central Japan. 
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Trends of Air Quality and Atmospheric Deposi- 
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Analysis of RADM Gas Concentration Predic- 
tions Using OSCAR and NEROS Monitoring 
Data. 
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Acid Rain Model Development Considering Al- 
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Acid Rain and Photochemical Oxidants Control 
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Design for an Occult Precipitation Collector. 
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Most Dilute Lake in the World. 
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Dry Deposition of Sulfur: a 23-Year Record for 
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Chemical Composition and Acidity of Rainfall 
in the Alligator Rivers Region, Northern Terri- 
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Fog Water. 
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Paleoecological Investigation of Recent Lake 
Acidification in the Adirondack Mountains, 
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Chemical Threat to the Environment in Poland. 
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Acid Precipitation Monitoring and Research. 
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Are Mathematical Models Useful for Under- 
standing Water Acidification. 
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ACID RAIN EFFECTS 
Identifying Flow Paths in Models of Surface 
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plankton of Acidified and Nonacidified Canadi- 
an Shield Lakes. 

W91-01062 5B 


Effects of Lake Acidification on Aquatic Macro- 
phytes--A Review. 
W91-01105 5C 


Effects of Acidic Irrigation on Soil Microorga- 
nisms at Kevo, Northern Finland. 
W91-01109 5C 


Comparison of the Acidification Efficiencies of 
Nitric and Sulfuric Acids by Two Whole-Lake 
Addition Experiments. 

W91-01143 5B 


Acid Precipitation and Food Quality: Inhibition 
of Growth and Survival in Black Ducks and 
Mallards by Dietary Aluminum, Calcium, and 
Phosphorus. 

W91-01320 > 


Effect of pH on the Accumulation Kinetics of 
Pentachlorophenol in Goldfish. 
W91-01321 5B 


Decomposition Rate, Chemical Composition and 
Nutrient Recycling of Nymphaea alba L. Float- 
ing Leaf Blade Detritus as Influenced by pH, 
Alkalinity and Aluminium in Laboratory Experi- 
ments. 

W91-01332 2H 


Epiphytic Zoobenthos Density and Biomass 
within Low Alkalinity, Oligotrophic Lakes on 
the Canadian Shield. 

W91-01338 5C 


Occurrence of Limnic Micro-Crustaceans in Re- 
lation to pH and Humic Content in Swedish 
Water Bodies. 

W91-01350 2H 





ACID RAIN EFFECTS 


Comparison of Historical and Recent Data on 
Hydrochemistry and Phytoplankton in the Rijn- 
land Area (The Netherlands). 

W91-01352 5B 


Survival of Early Life Stages of Brown Trout 
(Salmo trutta L.) in Relation to Aluminium Spe- 
ciation in Upland Welsh Streams. 

W91-01362 x 


Metabolic Response of Grass Shrimp Palaemon- 
etes kadiakensis Rathbun, to Acute Exposure of 
Sublethal Changes in pH. 

W91-01366 <= 


Phytoplankton Dynamics in Three Rocky 
Mountain Lakes, Colorado, U.S.A. 
W91-01368 ~~ 


Relations Between Acid Rain and Vesicular- 
Arbuscular Mycorrhiza. 
W91-01410 » 


Paleoecological Investigation of Recent Lake 
Acidification in the Adirondack Mountains, 
N.Y. 

W91-01499 5B 


Sequentially Extracted Metals in Adirondack 
Lake Sediment Cores. 
W91-01500 2H 


Utility of Scaled Chrysophytes for Inferring 
Lakewater pH in Northern New England Lakes. 
W91-01502 2H 


Thermal and Trophic Stability of Deeper Maine 
Lakes in Granite Watersheds Impacted by Acid 
Deposition. 

W91-01530 SC 


Streamwater acidification in Relation to Acid 
Precipitations--Vegetation and Bedrock Influ- 
ences, Consequences for Trout Populations: The 
Vosges Massif Case Study (Acidification des 
eaux de Surface sous L’Influence des Precipita- 
tions Acides : Role de la Vegetation et du Sub- 
stratum, Consequences pour les Populations de 
Truites. Le Cas des Ruisseaux des Vosges). 

W91-01738 sc 


Effects of Acidification on Leaf Decomposition 
in Streams. 
W91-01803 5c 


Comparing the Effects of Acidic Deposition on 
the Chemistry of Small Streams in the South 
Island of New Zealand With Those in the Fich- 
telgebirge, F.R.G. 

W91-01870 5B 


Acid Precipitation Monitoring and Research. 
Review of Current Norwegian Activities. 
W91-01888 5G 


Acidification in Norway - Loss of Fish Popula- 
tions and the 1000 Lake Survey 1986. 
W91-01889 > o 


Acid Precipitation: Biological Monitoring of 
Streams and Lakes. 
W91-01890 SA 


Assessment of Aluminum Mobilization and Path- 
ways in the Birkenes Catchment, Southern 
Norway. 

W91-01893 5B 


Aluminum Mobilization in Soil and Stream 
Waters at Three Norwegian Catchments with 
Different Acid Deposition and Site Characteris- 
tics. 

W91-01895 SB 


Effects of Low pH on the Chorion of Rainbow 
Trout, Oncorhynchus mykiss, and Brown Trout, 
Salmo trutta f. fario. 

W91-01959 - 


S$U-2 


SUBJECT INDEX 


Ecological Mechanisms Important for the Biotic 
Changes in Acidified Lakes in Scandinavia. 
W91-02015 5C 


Physiological Responses to Severe Acid Stress 
in Four Species of Freshwater Clams (Unioni- 
dae). 

W91-02026 SC 


Morphometric and X-ray Energy Dispersive 
Approach to Monitoring pH-Altered Cadmium 
Toxicity in Anabaena flos-aquae. 

W91-02027 5C 


ACID STREAMS 


Short Term Biotic Response Before and During 
the Treatment of an Acid Mine Drainage with 
Sodium Carbonate. 

W91-01358 5G 


Streamwater acidification in Relation to Acid 
Precipitations--Vegetation and Bedrock Influ- 
ences, Consequences for Trout Populations: The 
Vosges Massif Case Study (Acidification des 
eaux de Surface sous L’Influence des Precipita- 
tions Acides : Role de la Vegetation et du Sub- 
stratum, Consequences pour les Populations de 
Truites. Le Cas des Ruisseaux des Vosges). 

W91-01738 5C 


Effects of Acidification on Leaf Decomposition 
in Streams. 
W91-01803 5C 


Comparing the Effects of Acidic Deposition on 
the Chemistry of Small Streams in the South 
Island of New Zealand With Those in the Fich- 
telgebirge, F.R.G. 

W91-01870 5B 


Assessment of Aluminum Mobilization and Path- 
ways in the Birkenes Catchment, Southern 
Norway. 

W91-01893 5B 


Effects of Low pH on the Chorion of Rainbow 
Trout, Oncorhynchus mykiss, and Brown Trout, 
Salmo trutta f. fario. 

W91-01959 5C 


ACIDIC LAKES 


Cadmium Concentrations of Crustacean Zoo- 
plankton of Acidified and Nonacidified Canadi- 
an Shield Lakes. 

W91-01062 5B 


ACIDIC SOILS 


Release of Cationic Aluminium from Acidic 
Soils into Drainage Water and Relationships 
with Land Use. 

W91-01479 5B 


ACIDIC WATER 


Identifying Flow Paths in Models of Surface 
Water Acidification. 
W91-01033 5B 


Micro-Arthropod Seasonality in Streams of 
Varying pH. 
W91-01339 2H 


Accumulation of Scandium in the Shoots of 
Aquatic Bryophytes in Acid Water. 
W91-01355 2H 


Comments on the Hydrochemical Regulation of 
the Halogen Elements in Rainfall, Stemflow, 
Throughfall and Stream Waters at an Acidic 
Forested Area in Mid-Wales. 

W91-01447 5B 


Comparing the Effects of Acidic Deposition on 
the Chemistry of Small Streams in the South 
Island of New Zealand With Those in the Fich- 
telgebirge, F.R.G. 

W91-01870 5B 


Are Mathematical Models Useful for Under- 
standing Water Acidification. 
W91-01894 5B 


Effects of Low pH on the Chorion of Rainbow 
Trout, Oncorhynchus mykiss, and Brown Trout, 
Salmo trutta f. fario. 

W91-01959 5C 


Physiological Responses to Severe Acid Stress 
in Four Species of Freshwater Clams (Unioni- 
dae). 

W91-02026 5C 


ACIDIFICATION 
Identifying Flow Paths in Models of Surface 
Water Acidification. 
W91-01033 5B 


Role of Ammonium and Nitrate Retention in the 
Acidification of Lakes and Forested Catch- 
ments. 

W91-01718 5B 


Effects of Acidification on Leaf Decomposition 
in Streams. 
W91-01803 5c 


ACTIVATED CARBON 
Fixed Bed Adsorption for the Removal of Pol- 
lutants from Water. 
W91-01110 SF 


Field Performance of Activated Carbon Adsorp- 
tion for Sewage Air. 
W91-01155 5D 


Removal of Pesticides by Adsorption onto Pow- 
dered Activated Carbon: The Effect of Humic 
Substances. 

W91-01253 5F 


Occurrence of the Mutagenic Compound MX in 
Drinking Water and Its Removal by Activated 
Carbon. 

W91-01643 SF 


Influence of Ozonated Natural Organic Matter 
on the Biodegradation of a Micropollutant in a 
GAC Bed. 

W91-01753 5F 


ACTIVATED SLUDGE 
Effect of Selected RCRA Compounds on Acti- 
vated Sludge Activity. 
W91-01171 5D 


Giardia in Wastewater: Effect of Treatment. 
W91-01173 5D 


Performance of Four Full-Scale Nitrifying 
Wastewater Treatment Plants Incorporating Se- 
lectors. 

W91-01174 5D 


Glucose Induced Breakdown of Enhanced Bio- 
logical Phosphate Removal. 
W91-01639 5D 


Microbiology of Foaming in Activated Sludge 
Plants. 
W91-01654 5D 


ACTIVATED SLUDGE PROCESS 

Mechanisms of Compressible Sludge Cake 
Shrinkage. 

W91-01150 5D 


Process Control Strategy for the Biological Re- 
duction of Phosphorous and Ammonia Nitrogen 
Utilizing the A/O Process. 

W91-01187 5D 


Biodegradation and Secondary Effluent Toxicity 
of Ethoxylated Surfactants. 
W91-01417 5D 





Control of Sludge Settling Characteristics in the 
Single-Sludge System, A Hypothesis. 
W91-01427 5D 


Microbiology of Foaming in Activated Sludge 
Plants. 
W91-01654 5D 


ACUTE TOXICITY 
Acute Toxicity of Boron, Molybdenum, and Se- 
lenium to Fry of Chinook Salmon and Coho 
Salmon. 
W91-01313 sc 


ADENINE 
Incorporation of Thymidine, Adenine and Leu- 
cine into Natural Bacterial Assemblages. 
W91-01931 2L 


ADENOSINE TRIPHOSPHATE 
Autotrophic and Heterotrophic ATP Pools in 
Microbial Communities: Suggestions for Separa- 
tion and for Bacterial Growth Rate Evaluation. 
W91-01595 5A 


ADIRONDACK MOUNTAINS 
Paleoecological Investigation of Recent Lake 
Acidification in the Adirondack Mountains, 
N.Y. 
W91-01499 5B 


Sequentially Extracted Metals in Adirondack 
Lake Sediment Cores. 
W91-01500 2H 


Soil Solution Chemistry of an Adirondack Spo- 
dosol: Lysimetry and N Dynamics. 
W91-01693 2K 


ADMINISTRATIVE DECISIONS 
Permit Reform Through Coastal Consistency 
Preview: An Analysis of Alaska’s Coordinated 
Process. 
W91-01621 6F 


ADRIATIC SEA 
Distribution of Zinc, Lead, Cadmium and 
Copper Between Different Size Fractions of 
Sediments I. The Limski Kanal (North Adriatic 
Sea). 
W91-02009 5B 


Distribution of Zinc, Lead, Cadmium and 
Copper Between Different Size Fractions of 
Sediments II. The Krka River Estuary and the 
Kornati Islands (Central Adriatic Sea). 

W91-02010 5B 


Effects of Cadmium on Murex trunculus from 
the Adriatic Sea: I. Accumulation of Metal and 
Binding to a Metallothionein-like Protein. 

W91-02020 5B 


Effects of Cadmium on Murex trunculus from 
the Adriatic Sea: II. Oxygen Consumption and 
Acclimation Effects. 

W91-02021 5C 


ADSORPTION 
Fixed Bed Adsorption for the Removal of Pol- 
lutants from Water. 
W91-01110 5F 


Removal of Pesticides by Adsorption onto Pow- 
dered Activated Carbon: The Effect of Humic 
Substances. 

W91-01253 5F 


Effects of XAD-8 Fractions of Dissolved Organ- 
ic Carbon on the Sorption and Bioavailability of 
Organic Micropollutants. 

W91-02034 5B 


ADVANCED WASTEWATER TREATMENT 
Field Performance of Activated Carbon Adsorp- 
tion for Sewage Air. 

W91-01155 5D 


SUBJECT INDEX 


ADVECTION 
Advection Simulation by Minimax-Characteris- 
tics Method. 
W91-01496 8B 


AERATION 
Soil Clean Up by In-situ Aeration: V. Vapor 
Stripping from Fractured Bedrock. 
W91-01756 5G 


AERATION ZONE 
Infiltration of Immiscible Contaminants in the 
Unsaturated Zone. 
W91-01296 5B 


Dual Water Flow Pattern in the Unsaturated 
Zone under a Gypsum-amended Soil. 
W91-01475 2G 


AEROSOLS 
Outbreak of Pontiac Fever Due to Legionella 
anisa. 
W91-01032 5C 


Association of Shower Use with Legionnaires’ 
Disease. 
W91-01186 5B 


Determination from Space of Atmospheric Total 
Water Vapor Amounts by Differential Absorp- 
tion near 940 nm: Theory and Airborne Verifica- 
tion. 

W91-01472 7B 


AFRICA 
Marine Reserve Management in Developing Na- 
tions: Mida Creek--A Case Study from East 
Africa. 
W91-01121 6E 


AGGRADATION 
Nonlinear Solution of Aggradation and Degra- 
dation in Channels. 
W91-01668 2J 


Influence of Debris Flows on Channels and 
Valley Floors in the Oregon Coast Range, 
U.S.A. 

W91-01882 2J 


AGRICULTURAL CHEMICALS 
Atrazine and Bromide Movement through a Silt 
Loam Soil. 
W91-01022 5B 


Agriculture: A Positive Contribution to Water 
Quality. 
W91-01249 5G 


Behavioral Indicators of Sublethal Toxicity in 
Rainbow Trout. 
W91-01315 5C 


AGRICULTURAL ENGINEERING 

” Sustainable Rates of Sewage Sludge for Dryland 
Winter Wheat Production: I. Soil Nitrogen and 
Heavy Metals. 
W91-01503 SE 


Sustainable Rates of Sewage Sludge for Dryland 
Winter Wheat Production: II. Production and 
Income. 

W91-01504 SE 


Evaluating Ground-Water Vulnerability to Pes- 
ticides. 
W91-01558 5B 


AGRICULTURAL HYDROLOGY 
Effect of Rock Bunds and Tied Ridges on Soil 
Water Content and Soil Properties in the Sudan 
Savannah of Burkina Faso. 
W91-01330 3F 


Calibration and Validation of a Model of Non- 
Interactive Solute Leaching in a Clay-Loam 
Arable Soil. 

W91-01477 7C 


AIR CIRCULATION 


Modelling Soil Water Supply to Crops. 
W91-01869 2G 


AGRICULTURAL PRACTICES 
Effect of Conventional vs. No-Tillage on Pesti- 
cide Leaching to Shallow Groundwater. 
W91-01014 5B 


Assessment of Management Practices for Reduc- 
ing Pesticide Runoff from Sloping Cropland in 
Illinois. 

Ww91-01021 5G 


Atrazine and Bromide Movement through a Silt 
Loam Soil. 
W91-01022 SB 


Changes in West African Savanna Agriculture in 
Response to Growing Population and Continu- 
ing Low Rainfall. 

W91-01683 6D 


Clipping Date Effects on Soil Water and Re- 
growth in Crested Wheatgrass. 
W91-01706 2G 


AGRICULTURAL RUNOFF 
Nitrate Leaching from Systematically Tiled 
Potato Fields in New Brunswick, Canada. 
W91-01016 5B 


Metolachlor Transport in Surface Runoff. 
W91-01020 5B 


Assessment of Management Practices for Reduc- 
ing Pesticide Runoff from Sloping Cropland in 
Illinois. 

W91-01021 5G 


United States v. Larkins: Conflict Between Wet- 
land Protection and Agriculture; Exploration of 
the Farming Exemption to the Clean Water 
Act’s Section 404 Permit Requirements. 

W91-01123 6E 


Physically Based Model for Predicting Solute 
Transfer From Soil Solution to Rainfall-Induced 
Runoff Water. 

W91-01527 5B 


Bacterial Production and Respiration in the 
Lakes of Different Types. 
W91-01611 2H 


Pollution by the Fungicide Pentachloronitroben- 
zene in an Intensive Farming Area in Japan. 
W91-01815 5B 


AGRICULTURAL WATER 
Use of Solar Ponds in the Disposal of Desalting 
Concentrate. 
W91-01982 se 


AGRICULTURE 
Development, Calibration and Field Testing of a 
Soil Loss and a Runoff Model Derived from a 
Small-Scale Physical Simulation of the Erosion 
Environment on Arable Land in Zimbabwe. 
W91-01478 2J 


AGRONOMY 
Economic Considerations in Wastewater Treat- 
ment with Duckweed for Effluent and Nitrogen 
Renovation. 
W91-01176 5D 


Modelling Soil Water Supply to Crops. 
W91-01869 2G 


AIR CIRCULATION 
Use of Daily Values of Surface Parameters at 
Durban and Cape Town to Determine the Pre- 
cipitable Water Content of the Atmosphere. 
W91-01660 2B 





AIR POLLUTION 


AIR POLLUTION 
Trends of Air Quality and Atmospheric Deposi- 
tion in Tokyo. 
W91-01284 5B 


Chemical Threat to the Environment in Poland. 
W91-01887 5B 


Acid Precipitation Monitoring and Research. 
Review of Current Norwegian Activities. 
W91-01888 5G 


Atmospheric Input of Inorganic Nitrogen Spe- 
cies to the Kiel Bight. 
W91-01921 5B 


Groundwater Treatment with Zero Air Emis- 
sions. 
W91-01946 5G 


Risk Assessment of Drinking Water in a Reser- 
voir Contaminated by PAHs Originated from 
Road Traffic. 

W91-01991 5C 


Multiresidue Method by High Performance 
Liquid Chromatography-based Fractionation 
and Gas Chromatographic Determination of 
Trace Levels of Pesticides in Air and Water. 
W91-02038 5A 


AIR POLLUTION EFFECTS 
Relationships Among Depth to Frozen Soil, Soil 
Wetness, and Vegetation Type and Biomass in 
Tundra Near Bethel, Alaska, U.S.A. 
W91-01369 sc 


Relations Between Acid Rain and Vesicular- 
Arbuscular Mycorrhiza. 
W91-01410 Or 


Zinc in Poor Sandy Soils and Associated 
Groundwater. A Case Study. 
W91-01450 5B 


AIR POLLUTION SOURCES 
Methane Emissions from Fen, Bog and Swamp 
Peatlands in Quebec. 
W91-01719 5B 


Rainwater Acidity at Jabiru, Australia, in the 
Wet Season of 1983/84. 
W91-01818 5B 


AIR TEMPERATURE 
Global Climate Change: Implications for Air 
Temperature and Water Supply in Canada. 
W91-01388 2B 


Effect of Air Temperature on Growth of Large- 
mouth Bass in North America. 
W91-01396 2H 


Relevance of the Microphysical and Radiative 
Properties of Cirrus Clouds to Climate and Cli- 
matic Feedback. 

W91-01445 2B 


Aircraft-based Radiometric Imaging of Tropo- 
spheric Temperature and Precipitation Using the 
118.75-GHz Oxygen Resonance. 

W91-01488 7B 


Analysis of Air Temperature Effect of Taihu 
Lake (in Chinese). 
W91-01577 2H 


AIR-WATER INTERFACES 
Gas Transfer Velocities in Lakes Measured with 
SF6. 
W91-01412 2H 


ALACHLOR 
Aerobic and Anaerobic Degradation of Alachlor 
in Samples from a Surface-to Groundwater Pro- 
file. 
W91-01019 SB 
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SUBJECT INDEX 


ALASKA 
Relationships Among Depth to Frozen Soil, Soil 
Wetness, and Vegetation Type and Biomass in 
Tundra Near Bethel, Alaska, U.S.A. 
W91-01369 5C 


Permit Reform Through Coastal Consistency 
Preview: An Analysis of Alaska’s Coordinated 
Process. 

W91-01621 6F 


Drilling Fluids and the Arctic Tundra of Alaska: 
Assessing Contamination of Wetlands Habitat 
and the Toxicity to Aquatic Invertebrates and 
Fish. 

W91-01975 5B 


ALBEDO 
CO2 Climate Sensitivity and Snow-Sea-Ice 
Albedo Parameterization in an Atmospheric 
GCM Coupled to a Mixed-Layer Ocean Model. 
W91-01694 m2 


ALBERTA 
Molybdenum and Sulfate as Controls on the 
Abundance of Nitrogen-Fixing Cyanobacteria in 
Saline Lakes in Alberta. 
W91-01034 2H 


Bearspaw Development: Design and Construc- 
tion of a Side-Channel Overflow Spillway. 
W91-01721 8B 


Causes of Soil Salinization: 2. A Basin in East- 
Central Alberta, Canada. 
W91-01783 2G 


ALDEHYDES 


Chemistry of Carbonyl Compounds in Po Valley 
Fog Water. 
W91-01451 5B 


ALDICARB 


Aldicarb Food Poisonings in California, 1985- 
1988: Toxicity Estimates for Humans. 
W91-01052 5C 


ALGAE 


Algal Use of Sedimentary Phosphorus from an 
Amazon Floodplain Lake: Implications for Total 
Phosphorus Analysis in Turbid Waters. 

W91-01047 2H 


Investigation of the Metal-Algae Binding Site 
with 113-Cd Nuclear Magnetic Resonance. 
W91-01060 5B 


Bioaccumulation and Toxicity of Zinc in the 
Green Alga, Cladophora glomerata. 
W91-01111 sc 


Spirogyra Species and Accompanying Algae 
from Pools and Ditches in The Netherlands. 
W91-01333 xc 


Biosedimentology and Paleohydrology of Holo- 
cene Stromatolites from Lake Tanganyika (Bio- 
sedimentologie des Stromatolites Holocenes du 
lac Tanganyika (Burundi). Implications Hydro- 
logiques). 

W91-01372 2J 


Colonization Process of a Typical Epilithic 
Algal Community--Homoeothrix janthina-Ach- 
nanthes japonica Community--in a Less Polluted 
River in Japan (in Japanese). 

W91-01383 2H 


Time Trend of PCB Concentrations in Surface 
Sediments from a Hypertrophic, Macroalgae 
Populated Area of the Lagoon of Venice. 

W91-01448 5B 


Growth of Bacteria on Organic Matter Pro- 
duced by Algae in Continuous Cultures. 
W91-01589 2H 


Algal Exudation and Its Relation to Bacterial 
Production During Vernal Phytoplankton 
Blooms. 

W91-01592 2H 


Effects of Various Biophysicochemical Condi- 
tions on Toxigenicity of Vibrio cholerae 01 
During Survival with a Green Alga, Rhizoclon- 
ium fontanum, in an Artificial Aquatic Environ- 
ment. 

W91-01801 2H 


Distribution and Primary Productivity of the 
Epizoic Macroalga Boldia erythrosiphon (Rho- 
dophyta) in a Small Alabama Stream. 

W91-01805 2H 


Effects of Herbivore Type and Density on Taxo- 
nomic Structure and Physiognomy of Algal As- 
semblages in Laboratory Streams. 

W91-01806 2H 


Effects of Herbivore Type and Density on 
Chemical Composition of Algal Assemblages in 
Laboratory Streams. 

W91-01807 2H 


Timing of Wave Disturbance and the Resistance 
and Recovery of a Freshwater Epilithic Mi- 
croalgal Community. 

W91-01810 2H 


Fate and Effects of Pulp Mill Chlorophenolic 
4,5,6-Trichloroguaiacol in a Model Brackish 
Water Ecosystem. 

W91-01816 5B 


Morphometric and X-ray Energy Dispersive 
Approach to Monitoring pH-Altered Cadmium 
Toxicity in Anabaena flos-aquae. 

W91-02027 5C 


Effects of Short-term Pulses of Atrazine on At- 
tached Algal Communities in a Small Stream. 
W91-02040 5C 


ALGAL BLOOMS 


Is It Possible to Regain an Ecological Balance in 
a Lake With Blooms of Nuisance Microorga- 
nisms. 

W91-01220 5C 


Cyanobacterial Toxins in European Waters: Oc- 
currence, Properties, Problems and Require- 
ments. 

W91-01221 5B 


Algal Exudation and Its Relation to Bacterial 
Production During Vernal Phytoplankton 
Blooms. 

W91-01592 2H 


Substrate-Ectoenzyme Interaction: Significance 
of beta-Glucosidase Activity for Glucose Metab- 
olism by Aquatic Bacteria. 

W91-01597 2H 


ALGAL GROWTH 


Test of the Assumptions and Predictions of 
Recent Microalgal Growth Models with the 
Marine Phytoplankter Pavlova lutheri. 

W91-01139 2L 


Microalgal Growth Model. 
W91-01140 2L 


Eutrophication: Assessment, Research and Man- 
agement with Special Reference to Scotland’s 
Freshwaters. 

W91-01277 5C 


Algae, Other Than Diatoms, Affecting the Den- 
sity, Species Richness and Diversity of Diatom 
Communities in Rivers. 

W91-01765 2H 





Distribution and Primary Productivity of the 
Epizoic Macroalga Boldia erythrosiphon (Rho- 
dophyta) in a Small Alabama Stream. 

W91-01805 2H 


Effects of Herbivore Type and Density on Taxo- 
nomic Structure and Physiognomy of Algal As- 
semblages in Laboratory Streams. 

W91-01806 2H 


Timing of Wave Disturbance and the Resistance 
and Recovery of a Freshwater Epilithic Mi- 
croalgal Community. 

W91-01810 2H 


Expression of Results from Growth Inhibition 
Toxicity Tests with Algae. 
W91-02031 5C 


ALGAL MORPHOLOGY 

Effects of Herbivore Type and Density on Taxo- 
nomic Structure and Physiognomy of Algal As- 
semblages in Laboratory Streams. 

W91-01806 2H 


ALGAL POPULATIONS 

Timing of Wave Disturbance and the Resistance 
and Recovery of a Freshwater Epilithic Mi- 
croalgal Community. 

W91-01810 2H 


ALGICIDES 


Effect of Copper Sulfate on Hematology, Blood 
Chemistry, and Hepato-Somatic Index of an 
Indian Catfish, Heteropneustes fossilis (Block), 
and Its Recovery. 

W91-01325 5C 


Acute Toxicities and Hematological Effects of 
Two Substituted Naphthoquinones in Channel 
Catfish. 

W91-01970 5C 


ALGORITHMS 


Algorithm for Retrieving Water Vapor Profiles 
in Clear and Cloudy Atmospheres from 183 
GHz Radiometric Measurements: Simulation 
Studies. 

W91-01474 7€ 


ALIPHATIC HYDROCARBONS 


Paraffin Hydrocarbons in the Gonads of the Sea 
Urchin Strongylocentrotus nudus Normally and 
after Exposure to Diesel Oil (in Russian). 

W91-01456 5B 


Distribution of Hydrocarbon Concentrations 
from Urban Runoff. 
W91-01998 5B 


Application of Multivariate Analysis for Charac- 
terization of Organic Compounds from Urban 
Runoff. 

W91-02004 5A 


ALKALINITY 


Contribution of Organic Acids to Alkalinity in 
Lakes Within the Mount St. Helens Blast Zone. 
W91-01051 2H 


Decomposition Rate, Chemical Composition and 
Nutrient Recycling of Nymphaea alba L. Float- 
ing Leaf Blade Detritus as Influenced by pH, 
Alkalinity and Aluminium in Laboratory Experi- 
ments. 

W91-01332 2H 


Epiphytic Zoobenthos Density and Biomass 
within Low Alkalinity, Oligotrophic Lakes on 
the Canadian Shield. 

W91-01338 5C 


ALKOXYRESORUFIN 


Induction of Alkoxyresorufin Metabolism: A Po- 
tential Indicator of Environmental Contamina- 
tion. 

W91-01685 5C 


SUBJECT INDEX 


ALKYLAMINES 


Fate of Cationic Surfactants in the Marine Envi- 
ronment, II: Photooxidation of Long-Chain Al- 
kylamines in Aqueous Media. 

W91-01733 5B 


ALKYLNITRILES 


Fate of Cationic Surfactants in the Marine Envi- 
ronment: I. Bioconcentration of Long-Chain Al- 
kylnitriles and Trialkylamines. 

W91-01723 5B 


ALLUVIAL AQUIFERS 


Hydrology of the Powder River Alluvium Be- 
tween Sussex, Wyoming, and Moorhead, Mon- 
tana. 

W91-01852 2F 


ALLUVIAL CHANNELS 


Development of Bed Features. 
W91-01491 2J 


Numerical Simulation of Gravel River Widen- 
ing. 
W91-01516 2J 


Nonlinear Solution of Aggradation and Degra- 
dation in Channels. 
W91-01668 2J 


ALLUVIAL RIVERS 


Minimum Froude Number and the Equilibrium 
of Alluvial Sand Rivers. 
W91-01874 2E 


ALTERNATIVE PLANNING 


Reconnaissance-Level Alternative Optimal 
Ground-Water Use Strategies. 
W91-01557 6D 


ALUMINUM 


Temporal Solubility Trends of Aluminum and 
Iron Leached from Coal Spoils and Contaminat- 
ed Soil Materials. 

W91-01007 5B 


Geochronology for Polycyclic Aromatic Hy- 
drocarbon Contamination in Sediments of the 
Saguenay Fjord. 

W91-01183 5B 


Micropollutants in Water Used for Renal Dialy- 
sis: An International Perspective. 
W91-01227 5C 


Acid Precipitation and Food Quality: Inhibition 
of Growth and Survival in Black Ducks and 
Mallards by Dietary Aluminum, Calcium, and 
Phosphorus. 

W91-01320 5C 


Accumulation of Scandium in the Shoots of 
Aquatic Bryophytes in Acid Water. 
W91-01355 2H 


Aluminum in Domestic Water: Overload May 
Be Hazardous to Dialysis Patients. 
W91-01382 s€ 


Surface Ionization of Polynuclear Species in 
AI(II) Hydrolysis--I. Titration Results. 
W91-01413 5F 


Surface Ionization of Polynuclear Species in 
AI(III) Hydrolysis--II. A Conditional Equilibri- 
um Model. 

W91-01414 5F 


Oxidation of Phenols in Water by Hydrogen 
Peroxide on Alumine Supported Iron (Oxyda- 
tion des Phenols par le Peroxyde D’Hydrogene 
en Milieu Aqueux en Presence de fer Supporte 
sur Alumine). 

W91-01418 2K 


AMINO ACIDS 


Release of Cationic Aluminium from Acidic 
Soils into Drainage Water and Relationships 
with Land Use. 

W91-01479 5B 


Soil and Soil Solution Chemical Composition at 
Three Sites within the Loch Dee Catchment, 
SW Scotland. 
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Effects of Acidification on Leaf Decomposition 
in Streams. 
W91-01803 5C 


Distribution of Heavy Metals in Gove Harbour, 
Northern Territory, Australia. 
W91-01813 5B 


Comparing the Effects of Acidic Deposition on 
the Chemistry of Small Streams in the South 
Island of New Zealand With Those in the Fich- 
telgebirge, F.R.G. 

W91-01870 5B 


Assessment of Aluminum Mobilization and Path- 
ways in the Birkenes Catchment, Southern 
Norway. 

W91-01893 5B 


Aluminum Mobilization in Soil and Stream 
Waters at Three Norwegian Catchments with 
Different Acid Deposition and Site Characteris- 
tics. 
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Interpretation of Metal Concentrations in Estua- 
rine Sediments of Florida Using Aluminum as a 
Reference Element. 

W91-01898 2L 


AMAZON RIVER 
Biogeochemistry of Carbon in the Amazon 
River. 
W91-01039 5B 


Algal Use of Sedimentary Phosphorus from an 
Amazon Floodplain Lake: Implications for Total 
Phosphorus Analysis in Turbid Waters. 

W91-01047 2H 


AMEBAS 
Association of Shower Use with Legionnaires’ 
Disease. 
W91-01186 5B 


Fate of Entamoeba histolytica During Sewage 
Treatment Using Anaerobic Digesters. 
W91-01241 5D 


AMERICIUM 
Iron and Manganese Geochemistry and the Dis- 
tribution of 239, 240 Pu and 241 Am in the 
Sediments of the North East Irish Sea. 
W91-02006 5B 


AMES TEST 
Mutagenic Activity of Surface Waters Adjacent 
to a Nuclear Fuel Processing Facility. 
W91-01972 5C 


AMINO ACIDS 
Copper Toxicity to Paratya australiensis: I. In- 
fluence of Nitrilotriacetic Acid and Glycine. 
W91-01258 5C 


Seasonal Changes in the Dissolved Free Amino 
Acid and DOC Concentrations in a Hypertroph- 
ic African Reservoir and Its Inflowing Rivers. 
W91-01356 2H 


Effects of Herbivore Type and Density on 
Chemical Composition of Algal Assemblages in 
Laboratory Streams. 

W91-01807 2H 
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Incorporation of Thymidine, Adenine and Leu- 
cine into Natural Bacterial Assemblages. 
W91-01931 2L 


Effect of Short-Term Exposure to Pentachloro- 
phenol and Osmotic Stress on the Free Amino 
Acid Pool of the Freshwater Amphipod Gam- 
marus pseudolimnaeus Bousfield. 

W91-01967 5C 


AMMONIA 
Effects of Ammonia on Anaerobic Digestion of 
Simple Organic Substrates. 
W91-01157 5D 


Process Control Strategy for the Biological Re- 
duction of Phosphorous and Ammonia Nitrogen 
Utilizing the A/O Process. 

W91-01187 5D 


Use of a Compartmental Model to Develop 
Rules for the Interpretation of Water Quality 
Data. 

W91-01214 5B 


AMMONIA REMOVAL 
Economic Considerations in Wastewater Treat- 
ment with Duckweed for Effluent and Nitrogen 
Renovation. 
W91-01176 5D 


Performance of Lagoon Intermittent Sand Filter 
Systems. 
W91-01177 5D 


AMMONIFICATION 
Estimation of Ammonification and Ammonium 
Assimilation in Surficial Coastal and Estuarine 
Sediments. 
W91-01035 2, 


AMMONIUM 
Estimation of Ammonification and Ammonium 
Assimilation in Surficial Coastal and Estuarine 
Sediments. 
W91-01035 2L 


Rapid Ammonium Cycling and Concentration- 
Dependent Partitioning of Ammonium and 
Phosphate: Implications for Carbon Transfer in 
Planktonic Communities. 

W91-01043 2H 


Oceanic and Estuarine Ammonium Oxidation: 
Effects of Light. 
W91-01046 2L 


Role of Ammonium and Nitrate Retention in the 
Acidification of Lakes and Forested Catch- 
ments. 

W91-01718 5B 


AMPHIPODS 
Toxicity of Fluoranthene in Sediment to Marine 
Amphipods: A Test of the Equilibrium Partition- 
ing Approach to Sediment Quality Criteria. 
W91-01265 sc 


Chronic Toxicity and Bioaccumulation of 
2,5,2’,5’- and 3, 4, 3’,4’-Tetrachlorobiphenyl and 
Aroclor 1242 in the Amphipod Hyalella azteca. 
W91-02035 sc 


ANAEROBIC BACTERIA 
Reduction of Toxic Chromate in an Industrial 
Effluent by Use of a Chromate-Reducing Strain 
of Enterobacter Cloacae. 
W91-01641 5D 


ANAEROBIC DIGESTION 
Influence of Immobilization Supports on Kinetic 
Constants of Anaerobic Purification of Olive 
Mill Wastewater. 
W91-01055 5D 


Start-Up in Anaerobic Treatment of Natural- 


Rubber Effluent. 
W91-01056 5D 
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Effects of Ammonia on Anaerobic Digestion of 
Simple Organic Substrates. 
W91-01157 5D 


Fate of Entamoeba histolytica During Sewage 
Treatment Using Anaerobic Digesters. 
W91-01241 5D 


Anaerobic Digestion of Industrial and Agricul- 
tural Wastes. 
W91-01245 5D 


Fate of Selected Chlorinated Organic Com- 
pounds during Semi-Continuous Anaerobic 
Sludge Digestion. 

W91-01319 5D 


Anaerobic Treatment of Baker’s 
Wastewater: II. Sulfate Removal. 
W91-01322 5D 
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Start-Up of Low Temperature Anaerobic Reac- 
tors Using Freshwater Methanogenic Sediments. 
W91-01637 5D 


Glucose Induced Breakdown of Enhanced Bio- 
logical Phosphate Removal. 
W91-01639 5D 


ANALYTICAL 

Analytical Method of Calculating Slope Stabili- 
ty. 

W91-01434 8D 


ANALYTICAL METHODS 


Nonpriority Analysis of the Wastewater Streams 
of Four Dye Manufacturing Facilities. 
W91-01172 5A 


Microorganisms in Marine Sediments: Consider- 
ations Concerning Activity Measurements. 
W91-01585 2J 


Improved Assessment of Bacterial Production: 
Combined Measurements of Protein Synthesis 
via Leucine and Cell Multiplication via Thymi- 
dine Incorporation. 

W91-01605 2H 


Bacterial Productivity in Sediments. 
W91-01608 2H 


Note on the Measurement of Production of Pho- 
totrophic Bacteria in Deep Layers. 
W91-01614 2H 


Exchangeable Immobilized Enzyme Reactor for 
Enzyme Inhibition Tests in Flow-Injection 
Analysis Using a Magnetic Device. Determina- 
tion of Pesticides in Drinking Water. 

W91-01710 SA 


On-Line Continuous-Flow Extraction System in 
Liquid Chromatography with Ultraviolet and 
Mass Spectrometric Detection for the Determi- 
nation of Selected Organic Pollutants. 

W91-01711 5A 


Automated Method for the Determination of 
Boron in Water by Flow-Injection Analysis with 
In-Line Preconcentration and Spectrophotome- 
tric Detection. 

W91-01713 SA 


Analysis of Target and Nontarget Pollutants in 
Aqueous Leachates from the Hazardous Waste 
Site in Stringfellow, California, Via Ion Chro- 
matography-Particle Beam and Inductively Cou- 
pled Plasma Mass Spectrometry. 

W91-01728 5A 


Measurement and Interpretation of Low Levels 
of Dissolved Oxygen in Ground Water. 
W91-01788 7B 


Trace Gas Analysis Using Thermoanalytical 
Methods. 
W91-01955 5A 


GC-FTIRS: Applications in Organic Trace 
Analysis. 
W91-01956 5A 


Multiresidue Method by High Performance 
Liquid Chromatography-based Fractionation 
and Gas Chromatographic Determination of 
Trace Levels of Pesticides in Air and Water. 
W91-02038 5A 


ANALYTICAL TECHNIQUES 
Beta-Glucuronidase as a Rapid Colorimetric 
Assay for E. Coli in Water and Sewage Samples. 
W91-01242 5A 


Rotavirus as a Viral Indicator in Shellfish. 
W91-01243 5A 


Pitfalls of Sequential Extractions. 
W91-01428 2K 


Measurement of CO2-Fixation in Sediments: 
Some Theoretical and Technical Aspects. 
W91-01586 2J 


Measurement of Exoenzymatic Activity in 
Streambed Sediments Using Methylumbelliferyl- 
Substrates. 

W91-01587 2J 


Determination of Trace Quantities of Organotin 
Compounds in Coastal Waters of Greece by 
Graphite Furnace Atomic Absorption Spec- 
trometry. 

W91-01823 5A 


Effects of Sample Preparation on Measured 
Concentrations of Eight Elements in Edible Tis- 
sues of Fish from Streams Contaminated by 
Lead Mining. 

W91-01968 5A 


Characterization of Compost with Respect to Its 
Content of Heavy Metals, Part I: Sample Diges- 
tion and ICP-AES Analysis. 

W91-01986 SE 


ANIMAL BEHAVIOR 
Refuge Availability: A Key to Understanding 
the Summer Disappearance of Daphnia. 
W91-01342 2H 


ANIMAL METABOLISM 
Effect of Body Size on the Uptake and Biocon- 
centration of Di-2-Ethylhexyl Phthalate in Rain- 
bow Trout. 
W91-01257 5B 


ANIMAL TISSUES 
Paraffin Hydrocarbons in the Gonads of the Sea 
Urchin Strongylocentrotus nudus Normally and 
after Exposure to Diesel Oil (in Russian). 
W91-01456 5B 


ANIMAL WASTES 
Wastes From Animal Breeding: Water Quality 
Standards in an Integrated Perspective of Treat- 
ment and Valorization for Portugal and South- 
ern Europe. 
W91-01248 5D 


ANNUAL PRECIPITATION 
Spatial Variability of Annual Precipitation and 
ENSO Events in Western Peru. 
W91-01463 2B 


Regionalization and Spatial Estimation of Ethio- 
pian Mean Annual Rainfall. 
W91-01466 2B 


Temporal and Spatial Characteristics of Annual 
Precipitation over the Balkans in the Twentieth 
Century. 

W91-01467 2B 





ANOXIC CONDITIONS 

Thermal Structure of the Lower Great Lakes in 
a Warm Year: Implications for the Occurrence 
of Hypolimnion Anoxia. 

W91-01390 2H 


ANTARCTIC 


Heavy Metal Accumulations and Their Recent 
Changes in Southern Minke Whales Balaenop- 
tera acutorostrata. 

W91-01969 5B 


ANTIFOULANTS 


Mollusc Thais haemastoma - An Exhibitor of 
‘Imposex’ and Potential Biological Indicator of 
Tributyltin Pollution. 

W91-01118 5C 


Effects of Tributyltin on Defense-Related Ac- 
tivities of Oyster Hemocytes. 
W91-01311 5C 


Tributyltin and Invertebrates of a Seagrass Eco- 
system: Exposure and Response of Different 
Species. 

W91-01625 5C 


Effects of Tributyltin on Survival, Growth, 
Morphometry, and RNA-DNA Ratio of Larval 
Striped Bass, Morone saxatilis. 

W91-01687 5C 


Butyltins in Sediments and Bivalves from U.S. 
Coastal Areas. 
W91-01735 5B 


Influence of pH on the Accumulation of Tri-N- 
Butyltin Chloride and Triphenyltin Chloride in 
Carp. 

W91-01774 5B 


Effects of Tributyltin Within a Thalassia Sea- 
grass Ecosystem. 
W91-01906 5C 


APPALACHIAN MOUNTAINS 

Growth and Voltinism of Lotic Midge Larvae: 
Patterns Across an Appalachian Mountain Basin. 
W91-01038 2H 


Changes in Stream Morphology and Storm 
Transport of Seston Following Watershed Dis- 
turbance. 

W91-01505 2J 


Discharge-Export Relationships in Headwater 
Streams: The Influence of Invertebrate Manipu- 
lations and Drought. 

W91-01925 2H 


AQUACULTURE 


Microalgae Production and Shellfish Feeding 
Trials at the Roswell Test Facility. 
W91-01867 3c 


AQUATIC ANIMALS 


Micro-Arthropod Seasonality in Streams of 
Varying pH. 
W91-01339 2H 


Implications of Aquatic Animal Health for 
Human Health. 
W91-01375 5C 


Ecological Mechanisms Important for the Biotic 
Changes in Acidified Lakes in Scandinavia. 
W91-02015 5C 


AQUATIC BACTERIA 


Distribution of Labile 
Carbon in Lake Michigan. 
W91-01044 2H 


Dissolved Organic 


Advances in Estimating Bacterial Biomass and 
Growth in Aquatic Systems. 
W91-01334 5A 
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Phosphate (32P)-uptake Capabilities of Natural 
Picoplankton and Ultraplankton Communities in 
Lakes of Differing Degrees of Eutrophication. 
W91-01336 5C 


Effect of Extracellular Organic Carbon (EOC) 
from Phytoplankton on the Community Struc- 
ture of Oligotrophic Bacteria. 

W91-01590 2H 


Carbon Flux from Phytoplankton to Free- 
Living Bacterial DNA. 
W91-01591 2H 


Algal Exudation and Its Relation to Bacterial 
Production During Vernal Phytoplankton 
Blooms. 

W91-01592 2H 


Fate of Phytoplankton Primary Production: 
Losses in Relation to Bacterial Metabolism in a 
Eutrophic Shallow Lake. 

W91-01593 2K 


Production and Utilization of Organic Matter by 
Microplankton in an Eutrophic Lake. 
W91-01594 2H 


Autotrophic and Heterotrophic ATP Pools in 
Microbial Communities: Suggestions for Separa- 
tion and for Bacterial Growth Rate Evaluation. 
W91-01595 5A 


Ecological Aspects of Enzyme Regulation in 
Aquatic Bacteria. 
W91-01596 2H 


Substrate-Ectoenzyme Interaction: Significance 
of beta-Glucosidase Activity for Glucose Metab- 
olism by Aquatic Bacteria. 

W91-01597 2H 


Assimilation of Free Monosaccharides and 
Amino Acids Relative to Bacterial Production in 
Eutrophic Lake Water. 

W91-01598 2H 


Application of the Isotope Dilution Principle to 
the Determination of Substrate Incorporation by 
Aquatic Bacteria. 

W91-01599 2H 


Clay, Dissolved Organic Matter, and Bacterial 
Interactions in Two Reservoirs. 
W91-01600 2H 


Reaction of Microbial Periphyton to Substrate 
Concentration Changes in a Running Water 
Model. 

W91-01603 2H 


Effect of Periodic Illumination on Nitrification 


in the Continuous Cultivation. 
W91-01604 2H 


Improved Assessment of Bacterial Production: 
Combined Measurements of Protein Synthesis 
via Leucine and Cell Multiplication via Thymi- 
dine Incorporation. 

W91-01605 2H 


Bacterial Net Production Approaching Zero--A 
Frequent Phenomenon in Pelagic Environments. 
W91-01606 2H 


Microbial Activities in a Naturally Acidotrophic 
Lake. 
W91-01607 2H 


Bacterial Production and Respiration in the 
Lakes of Different Types. 
W91-01611 2H 


Modelling Seasonal Changes of Epilimnetic Bac- 
teria on the Basis of Phyto- and Zooplankton 
Dynamics. 
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AQUATIC INSECTS 


Note on the Measurement of Production of Pho- 
totrophic Bacteria in Deep Layers. 
W91-01614 2H 


Response of Attached Bacteria to Zinc in Artifi- 
cial Streams. 
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Rates of Protozoan Bacterivory in Three Habi- 
tats of a Southeastern Blackwater River. 
W91-01809 2H 


Simple and Rapid Method for Screening of 
Heavy Oil-Degrading Bacteria from Marine En- 
vironment. 
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AQUATIC ENVIRONMENT 
Buffering Capacity of Coal Mine Spoils and Fly 
Ash as a Factor in the Protection of the Aquatic 
Environment. 
W91-01455 5G 


Effects of Various Biophysicochemical Condi- 
tions on Toxigenicity of Vibrio cholerae 01 
During Survival with a Green Alga, Rhizoclon- 
ium fontanum, in an Artificial Aquatic Environ- 
ment. 
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Empirical Evidence for Differences Among 
Methods for Calculating Secondary Production. 
W91-01808 71C 


AQUATIC HABITATS 
Relations Between Brook Trout Standing Stocks 
and Habitat Features in Beaver Ponds in South- 
eastern Wyoming. 
W91-01387 8I 


Temperature-Oxygen Habitat for Freshwater 
and Coastal Striped Bass in a Changing Climate. 
W91-01393 2B 


Potential Changes in the Thermal Habitat of 
Great Lakes Fish after Global Climate Warm- 
ing. 

W91-01394 2B 


Potential Loss of Thermal Habitat for Brook 
Trout, Due to Climatic Warming, in Two 
Southern Ontario Streams. 

W91-01397 8I 


New Approach for Measuring Cover in Fish 
Habitat Studies. 
W91-01746 2H 


AQUATIC INSECTS 


Growth and Voltinism of Lotic Midge Larvae: 
Patterns Across an Appalachian Mountain Basin. 
W91-01038 2H 


Modelling Black Fly Production Dynamics in 
Blackwater Streams. 
W91-01346 2H 


Stonefly Predation Along a Hydraulic Gradient: 
A Field Test of the Harsh--Benign Hypothesis. 
W91-01347 2H 


Associations of Aquatic Insects (Ephemeroptera, 
Plecoptera, and Trichoptera) in a Network of 
Subarctic Lakes and Streams in Quebec. 

W91-01349 2H 


Effect of Hydropower Peaking Flow Fluctua- 
tions on Community Structure and Feeding 
Guilds of Invertebrates Colonizing Artificial 
Substrates in a Large Impounded River. 

W91-01357 4C 


Annual Stonefly (Plecoptera) Production in a 
Second Order Oklahoma Ozark Stream. 
W91-01506 2H 





AQUATIC INSECTS 


Morphological Deformities in 
Chironomidae(Diptera) Larvae from the Lac St. 
Louis and Laprairie Basins of the St. Lawrence 
River. 

W91-01790 5C 


Acute Toxicity of Selected Herbicides and Sur- 
factants to Larvae of the Midge Chironomus 
riparius. 

W91-02017 5C 

AQUATIC LIFE 

Comparative Toxicity of Solvent Yellow 33 (2- 
(2’-Quinolinyl)-1,3-Indandione) and Solvent 
Green 3  (1,4-Di-p-Toluidino-Anthraquinone) 
Dyes to Freshwater Organisms. 
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Comparative Toxicities of Selected Industrial 
Chemicals to Microorganisms and Other Aquat- 
ic Organisms. 

W91-02041 sc 


AQUATIC ORGANISMS 
Influence of Temperature Changes on Aquatic 
Ecosystems: An Interpretation of Empirical 
Data. 
W91-01403 2B 


AQUATIC PLANTS 
Effects of Lake Acidification on Aquatic Macro- 
phytes--A Review. 
W91-01105 5C 


Studies on the Ability of Water Hyacinth (Eich- 
hornia crassipes) to Bioconcentrate and Biomon- 
itor Aquatic Mercury. 

W91-01112 5A 


Decomposition Rate, Chemical Composition and 
Nutrient Recycling of Nymphaea alba L. Float- 
ing Leaf Blade Detritus as Influenced by pH, 
Alkalinity and Aluminium in Laboratory Experi- 
ments. 

W91-01332 2H 


Accumulation of Scandium in the Shoots of 
Aquatic Bryophytes in Acid Water. 
W91-01355 2H 


Influence of Organic Sediment Amendments on 
Growth and Tuber Production by Potamogeton 
pectinatus L. 

W91-01740 21 


Macroinvertebrate and Periphyton Response to 
Streambed Agitation for Release of Substrate- 
Trapped Hydrocarbons. 
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AQUATIC POPULATIONS 
Study of Aquatic Community Dynamics in a 
Karstic System by the Use of Artificial Sub- 
strates. 
W91-01766 2H 


AQUATIC PRODUCTIVITY 
Dynamics of Pelagic Ciliates in Eutrophic Estu- 
arine Waters: Importance of Functional Groups 
among Ciliates and Responses to Bacterial and 
Phytoplankton Production. 
W91-01613 2L 


AQUATIC SOILS 
Influence of Organic Sediment Amendments on 
Growth and Tuber Production by Potamogeton 
pectinatus L. 
W91-01740 21 


AQUIFER CHARACTERISTICS 
Dimensionless Straight-Type Lines for Aquifer 
Tests. 
W91-01497 2F 


Simulation of Ground-Water Flow in Aquifers 
in Cretaceous Rocks in the Central Coastal 
Plain, North Carolina. 

W91-01843 2F 
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AQUIFER MANAGEMENT 
Reconnaissance-Level Alternative Optimal 
Ground-Water Use Strategies. 

W91-01557 6D 


AQUIFER SYSTEMS 
Variational Sensitivity Analysis, Data Require- 
ments, and Parameter Identification in a Leaky 
Aquifer System. 
W91-01512 2C 


Ground-Water Levels, Springs 1985, and 
Ground-Water Level Changes, Spring 1983 to 
Spring 1985, in Three Basalt Units Underlying 
the Columbia Plateau, Washington and Oregon. 
W91-01868 7C 


Specific Chemical Composition of Karst 
Groundwater in the Ophiolite Belt of the Yugo- 
slav Inner Dinarides: A Case for Covered Karst. 
W91-01885 2F 


AQUIFER TESTING 
Program to Calculate Hydraulic Conductivity 
Using Slug Test Data. 
W91-01305 7C 


Dimensionless Straight-Type Lines for Aquifer 
Tests. 
W91-01497 2F 


Geoelectrical Investigation for Ground Water in 
Crystalline Terrains of Central Bahia, Brazil. 
W91-01780 2F 


AQUIFERS 
Geochemical Modeling of the Madison Aquifer 
in Parts of Montana, Wyoming, and South 
Dakota. 
W91-01517 2K 


Substrate and Biomass Transport in a Porous 
Medium. 
W91-01534 2F 


Predicting Well Drawdown During Prolonged 
Pumping. 
W91-01682 4B 


Modeling Organic Contaminant Sorption Im- 
pacts on Aquifer Restoration. 
W91-01827 5B 


Hydrogeology of Aquifers in Cretaceous and 
Younger Rocks in the Vicinity of Onslow and 
Southern Jones Counties, North Carolina. 

W91-01841 2F 


Geology and Ground-Water Resources of the 
Memphis Sand in Western Tennessee. 
W91-01851 2F 


ARABIAN GULF 
Hydrodynamic Model for Wind-Driven and 
Tidal Circulation in the Arabian Gulf. 
W91-01077 2L 


ARCH DAMS 
Hydrodynamic Pressure Analysis of Arch Dams 
with T-Complete Functions. 
W91-01489 8B 


Geodetic Problems in the Construction of High 
Concrete Dams. 
W91-01652 8A 


ARCTIC REGIONS 
Surface Energy Balance of a Perennial Snow- 
bank, Melville Island, Northwest Territories, 
Canada. 
W91-01370 2C 


ARID LANDS 
Unit-Hydrograph Procedures for Arid Lands. 
W91-01208 7C 


Adopting Water-Conserving Irrigation Technol- 
ogy: The Case of Surge Irrigation in Arizona. 
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Unit-Hydrograph Procedures for Arid Lands. 
W91-01208 7c 


Adopting Water-Conserving Irrigation Technol- 
ogy: The Case of Surge Irrigation in Arizona. 
W91-01405 3F 


Californiazation of Arizona Water Politics. 
W91-01631 6B 


Flood of October 1983 and History of Flooding 
Along the San Francisco River, Clifton, Arizo- 


na. 
W91-01849 2E 


Stability of Periphyton and Macroinvertebrates 
to Disturbance by Flash Floods in a Desert 
Stream. 
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ARKANSAS 


Ground-Water Resources of the Arkansas River 
Basin in Arkansas. 
W91-01835 2F 


Geohydrologic Characteristics and Simulated 
Response to Pumping Stresses in the Sparta Aq- 
uifer in East-Central Arkansas. 

W91-01854 2F 
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Possibilities of Constructing Hydroelectric Sta- 
tions: Pumped Storage Stations in Armenia. 
W91-01439 8C 
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Development of Armour in the Tambo River, 
Victoria, Australia. 
W91-01880 2J 


AROCLORS 


Equilibrium Partitioning and Bioaccumulation of 
Sediment-Associated Contaminants by Infaunal 
Organisms. 

W91-01267 5B 


Chronic Toxicity and Bioaccumulation of 
2,5,2’,5’- and 3, 4, 3’,4’-Tetrachlorobipheny!l and 
Aroclor 1242 in the Amphipod Hyalella azteca. 
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AROMATIC COMPOUNDS 


Inorganic and Organic Ground-Water Chemis- 
try in the Canal Creek Area of Aberdeen Prov- 
ing Ground, Maryland. 
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Batch Leaching Studies of Rundle Oil Shale. 
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Ecological Correlation Between Arsenic Level 
in Well Water and Age-adjusted Mortality from 
Malignant Neoplasms. 
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Behavior of Heavy Metals During Wastewater 
Treatment, III. Mercury and Arsenic. 
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ARTIFICIAL RECHARGE 


Effects and Behaviour of Pollutants During Ar- 
tificial Groundwater Recharge. 
W91-01251 5B 


Deep-Well in the North-Holland Dune Area. 
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Biofilm Growth and the Related Changes in the 
Physical Properties of a Porous Medium. 1. Ex- 
perimental Investigation. 
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Biofilm Growth and the Related Changes in the 
Physical Properties of a Porous Medium. 2. Per- 
meability. 
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Biofilm Growth and the Related Changes in the 
Physical Properties of a Porous Medium. 3. Dis- 
persivity and Model Verification. 

W91-01533 2F 


Substrate and Biomass Transport in a Porous 
Medium. 
W91-01534 2F 


Optimal Artificial Recharge in Intermittent Mul- 
tibasin System. 
W91-01554 4B 


ARTIFICIAL SUBSTRATES 
Study of Aquatic Community Dynamics in a 
Karstic System by the Use of Artificial Sub- 
strates. 
W91-01766 2H 


ARTIFICIAL WETLANDS 
Studies on the Decomposition of Lignocellulosic 
Carbon in a Flooded Ricefield Soil. 
W91-01602 2H 


ASH 
Rain Scavenging of Tephra Aerosols from 
Mount St. Helens 1980 Eruptions. 
W91-01468 2B 


ASWAN HIGH DAM 
Revised Estimate of the Life Span for Lake 
Nasser. 
W91-01884 2H 


ATMOSPHERIC CIRCULATION 
Modified Koeppen Classification Applied to 
Model Simulations of Glacial and Interglacial 
Climates. 
W91-01091 2B 


Relationship Between Canadian Prairie Dry and 
Wet Months and Circulation Anomalies in the 
Mid-Troposphere. 

W91-01429 2B 


Decadal-Scale Changes of the Circulation in the 
Tropical Atlantic Sector Associated with Sahel 
Drought. 

W91-01465 2B 


ATMOSPHERIC WATER 
Determination from Space of Atmospheric Total 
Water Vapor Amounts by Differential Absorp- 
tion near 940 nm: Theory and Airborne Verifica- 
tion. 
W91-01472 7B 


Algorithm for Retrieving Water Vapor Profiles 
in Clear and Cloudy Atmospheres from 183 
GHz Radiometric Measurements: Simulation 
Studies. 

W91-01474 7C 


ATOMIC ABSORPTION 
SPECTROPHOTOMETRY 
Speciation of Mercury Compounds in Waste 
Water by Microcolumn Liquid Chromatography 
Using a Preconcentration Column with Cold- 
Vapor Atomic Absorption Spectrometric Detec- 
tion. 
W91-01716 5A 


Determination of Trace Quantities of Organotin 
Compounds in Coastal Waters of Greece by 
Graphite Furnace Atomic Absorption Spec- 
trometry. 

W91-01823 5A 


ATRAZINE 
Atrazine and Bromide Movement through a Silt 
Loam Soil. 
W91-01022 5B 


SUBJECT INDEX 


Removal of Atrazine by Ozone and Ozone-Hy- 
drogen Peroxide Combinations in Surface 
Water. 

W91-01168 5F 


Triazine and Chloroacetamide Herbicides in Sy- 
denham River Water and Municipal Drinking 
Water, Dresden, Ontario, Canada, 1981-1987. 

W91-01306 5B 


Effects of Short-term Pulses of Atrazine on At- 
tached Algal Communities in a Small Stream. 
W91-02040 5C 


AUSTIN 
Modeling Studies for the City of Austin Storm- 
water Monitoring Programs. 
W91-01194 4C 


AUSTRALIA 
Batch Leaching Studies of Rundle Oil Shale. 
W91-01010 5B 


Federal-State Tensions in Australian Environ- 
mental Management: The World Heritage Issue. 
W91-01102 6G 


Queensland Rainforest and Wetlands Conflict: 
Australia’s External Affairs Power--Domestic 
Control and International Conservation. 

W91-01104 6E 


Ecology of Two Intermittent Streams in Victo- 
ria, Australia. I. Multivariate Analyses of Phys- 
icochemical Features. 

W91-01344 2E 


Chemical Composition and Acidity of Rainfall 
in the Alligator Rivers Region, Northern Terri- 
tory, Australia. 

W91-01449 5B 


Rainwater Acidity at Jabiru, Australia, in the 
Wet Season of 1983/84. 
W91-01818 5B 


Rates and Mechanisms of Discontinuous Gully 
Erosion in a Red-Brown Earth Catchment, New 
South Wales, Australia. 

W91-01877 2J 


AUSTRIA 
Experience with Precipitation Forecasting for 
the Winter Road Service (Erfahrungen mit Nie- 
derschlagsprognosen fuer den Srassenwinter- 
dienst). 
W91-01579 2C 


Extreme, Singular and Coherent Precipitation in 
the Catchment Basin of the Upper Inn River 
(Extreme, Singulaere und Kohaerente Nieders- 
claege im Gebiet des Aplinen Inn). 

W91-01583 2B 


New Snow in the Urban Area of Vienna 
(Neuschnee im Raum Wien). 
W91-01584 2B 


AUTOMATION 
Hydrologic Data Automation Using AutoCAD. 
W91-01202 7c 


New Technology in a Water Company. 
W91-01273 5F 


Evaluation of Three Electronic Report Process- 
ing Systems for Preparing Hydrologic Reports 
of the U.S. Geological Survey, Water Resources 
Division. 

W91-01832 


10C 


AVAILABLE WATER 
Heat Stress, Plant-Available Soil Moisture, and 
Corn Yields in Iowa: A Short- and Long-Term 
View. 
W91-01703 3F 


BACTERIAL GROWTH 


AVALANCHES 
Estimate of Snow Avalanche Debris Transport, 
Kaghan Valley, Himalaya, Pakistan. 
W91-01371 2J 


AVULSION 
Channel Avulsion and River Metamorphosis: 
The Case of the Thomson River, Victoria, Aus- 
tralia. 
W91-01879 2E 


BACILLUS 
Interactions Between Bacillus thuringiensis 
subsp. israelensis and Fathead Minnows, Pime- 
phales promelas Rafinesque, Under Laboratory 
Conditions. 
W91-01759 5B 


BACKWATER ANALYSIS 
Determination of Designated Floodway Bound- 
aries Around Long Islands in Stream Channels. 
W91-01209 2E 


BACTERIA 
Mathematical Model of Bacterial Contamination 
of the Morlaix Estuary (France). 
W91-01419 5B 


Substrate and Biomass Transport in a Porous 
Medium. 
W91-01534 2F 


Growth of Bacteria on Organic Matter Pro- 
duced by Algae in Continuous Cultures. 
W91-01589 2H 


Microbiology of Foaming in Activated Sludge 
Plants. 
W91-01654 5D 


Seasonal Variation of Thermophilic Campylo- 
bacters in Sewage Sludge. 
W91-01655 5B 


Interactions Between Bacillus thuringiensis 
subsp. israelensis and Fathead Minnows, Pime- 
phales promelas Rafinesque, Under Laboratory 
Conditions. 

W91-01759 5B 


Degradation of Phenol by a Bacterial Consorti- 
um Under Methanogenic Conditions. 
W91-01773 5D 


Selenium as a Nutrient for Freshwater Bacterio- 
plankton and Its Interactions with Phosphorus. 
W91-01802 2H 


Pelagic Metabolism in Eutrophic Waters During 
a Late Summer Period. 
W91-01929 2L 


BACTERIAL ANALYSIS 
Beta-Glucuronidase as a Rapid Colorimetric 
Assay for E. Coli in Water and Sewage Samples. 
W91-01242 5A 


Advances in Estimating Bacterial Biomass and 
Growth in Aquatic Systems. 
W91-01334 SA 


Improved Assessment of Bacteria? Production: 
Combined Measurements of Protein Synthesis 
via Leucine and Cell Multiplication via Thymi- 
dine Incorporation. 

W91-01605 2H 


Seasonal Variation of Thermophilic Campylo- 
bacters in Sewage Sludge. 
W91-01655 5B 


BACTERIAL GROWTH 
Advances in Estimating Bacterial Biomass and 
Growth in Aquatic Systems. 
W91-01334 5A 
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BACTERIAL PHYSIOLOGY 


BACTERIAL PHYSIOLOGY 
Oceanic and Estuarine Ammonium Oxidation: 
Effects of Light. 
W91-01046 2L 


Bacterial Mediation in the Utilization of Carbon 
and Nitrogen from Detrital Complexes by Cras- 
sostrea virginica. 

W91-01141 2L 


Autotrophic and Heterotrophic ATP Pools in 
Microbial Communities: Suggestions for Separa- 
tion and for Bacterial Growth Rate Evaluation. 
W91-01595 5A 


Ecological Aspects of Enzyme Regulation in 
Aquatic Bacteria. 
W91-01596 2H 


Substrate-Ectoenzyme Interaction: Significance 
of beta-Glucosidase Activity for Glucose Metab- 
olism by Aquatic Bacteria. 

W91-01597 2H 


Assimilation of Free Monosaccharides and 
Amino Acids Relative to Bacterial Production in 
Eutrophic Lake Water. 

W91-01598 2H 


Application of the Isotope Dilution Principle to 
the Determination of Substrate Incorporation by 
Aquatic Bacteria. 

W91-01599 2H 


Bacterial Net Production Approaching Zero--A 
Frequent Phenomenon in Pelagic Environments. 
W91-01606 2H 


Microbial Activities in a Naturally Acidotrophic 
Lake. 
W91-01607 2H 


Bacterial Productivity in Sediments. 
W91-01608 2H 


Bacterial Production and Respiration in the 
Lakes of Different Types. 
W91-01611 2H 


Note on the Measurement of Production of Pho- 
totrophic Bacteria in Deep Layers. 
W91-01614 2H 


Incorporation of Thymidine, Adenine and Leu- 
cine into Natural Bacterial Assemblages. 
W91-01931 2L 


BACTERIAL PRODUCTIVITY 
Algal Exudation and Its Relation to Bacterial 
Production During Vernal Phytoplankton 
Blooms. 
W91-01592 2H 


Assimilation of Free Monosaccharides . and 
Amino Acids Relative to Bacterial Production in 
Eutrophic Lake Water. 

W91-01598 2H 


Clay, Dissolved Organic Matter, and Bacterial 
Interactions in Two Reservoirs. 
W91-01600 2H 


Improved Assessment of Bacterial Production: 
Combined Measurements of Protein Synthesis 
via Leucine and Cell Multiplication via Thymi- 
dine Incorporation. 

W91-01605 2H 


Bacterial Net Production Approaching Zero--A 
Frequent Phenomenon in Pelagic Environments. 
W91-01606 2H 


Bacterial Productivity in Sediments. 
W91-01608 2H 


Bacterial Production and Respiration in the 


Lakes of Different Types. 
W91-01611 2H 
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SUBJECT INDEX 


Dynamics of Pelagic Ciliates in Eutrophic Estu- 
arine Waters: Importance of Functional Groups 
among Ciliates and Responses to Bacterial and 
Phytoplankton Production. 

W91-01613 2L 


Note on the Measurement of Production of Pho- 
totrophic Bacteria in Deep Layers. 
W91-01614 2H 


BACTERIAL TOXINS 
Effects of Various Biophysicochemical Condi- 
tions on Toxigenicity of Vibrio cholerae 01 
During Survival with a Green Alga, Rhizoclon- 
ium fontanum, in an Artificial Aquatic Environ- 
ment. 
W91-01801 2H 


BACTERIOPHAGE 
Water Quality Standards for Bacteriophages. 
W91-01238 5G 


BACTERIOPLANKTON 
Delayed Development of Bacterioplankton with 
Respect to Phytoplankton: A Clue for Under- 
standing Their Trophic Relationships. 
W91-01609 2L 


Numbers and Activity of Bacterioplankton in 
Various Types of Waters in Czechoslovakia: Re- 
lations to Chlorophyll Concentration. 

W91-01610 2H 


Bacterial Production and Respiration in the 
Lakes of Different Types. 
W91-01611 2H 


Uptake of Bacteria-Sized Fluorescent Particles 
by Natural Protozoan Assemblage in a Reser- 
voir. 

W91-01617 2H 


BACTERIVORY 
Rates of Protozoan Bacterivory in Three Habi- 
tats of a Southeastern Blackwater River. 
W91-01809 2H 


BALKANS 
Temporal and Spatial Characteristics of Annual 
Precipitation over the Balkans in the Twentieth 
Century. 
W91-01467 2B 


BALTIC SEA 
Uranium and Thorium in Muscle Tissue of Fish 
Taken from the Southern Baltic. 
W91-01922 5B 


BANANA 
Effects of Irrigation Methods on Growth, Yield 
and Consumptive Use of Water of Banana cv. 
Nendran Grown in Clay Loam Soils. 
W91-01117 3F 


BANGLADESH 
Estimation of Manning’s Roughness Coefficient 
for Basin and Border Irrigation. 
W91-01406 3F 


BANK EROSION 
Numerical Simulation of Gravel River Widen- 
ing. 
W91-01516 2J 


BANYOLES LAKE 
Solution-Collapse Depressions and Suspensates 
in the Limnocrenic Lake of Banyoles (Ne 
Spain). 
W91-01876 2J 


BARIUM 
Lack of Effect of Drinking Water Barium on 
Cardiovascular Risk Factors. 
W91-01666 5F 


BARLEY 
Differential Response of Wheat and Barley Gen- 
Otypes to Substrate-Induced Salinity Under 
North Indian Conditions. 
W91-01113 3C 


Dynamics of Root and Shoot Growth of Barley 
Under Various Levels of Salinity and Water 
Stress. 

W91-01409 3F 


BAROTROPIC FLOW 
Barotropic, Subtidal Exchange Between Calca- 
sieu Lake and the Gulf of Mexico. 
W91-01901 2H 


BARRIERS 
Travel Times of Seepage Water Through Multi- 
layered Covering Systems for Hazardous Waste 
Sites. 
W91-01886 5B 


BASELINE STUDIES 
Lakeshore Swamps of Bositeng Lake in the Xin- 
jiang Autonomous Region (in Chinese). 
W91-01569 2H 


BASS 
Effects of Tributyltin on Survival, Growth, 
Morphometry, and RNA-DNA Ratio of Larval 
Striped Bass, Morone saxatilis. 
W91-01687 5C 


BATHING 
Association of Shower Use with Legionnaires’ 
Disease. 
W91-01186 5B 


BAY OF QUINTE 
Experimenta! Use of Dialysis Chamber Arrays 
to Study P-Fluxes in the Bay of Quinte, 1987. 
W91-01796 2H 


BAYS 
Hydrographic Surveys and Sedimentation in 
Deep Bay, Hong Kong. 
W91-01883 2J 


BEACHES 
Tidal Dynamics of the Water Table in Beaches. 
W91-01528 2F 


BEAVER PONDS 
Relations Between Brook Trout Standing Stocks 
and Habitat Features in Beaver Ponds in South- 
eastern Wyoming. 
W91-01387 8I 


BED LOAD 
Modelling of Sandwave Evolution Resulting 
from Suspended and Bed Load Transport of 
Sediment. 
W91-01675 8B 


Suspended Sediment and Bed Load Problems of 
the Upper Rhine. 
W91-01871 4D 


Development of Armour in the Tambo River, 
Victoria, Australia. 
W91-01880 2J 


BEDROCK 
Soil Clean Up by In-situ Aeration: V. Vapor 
Stripping from Fractured Bedrock. 
W91-01756 5G 


BEHAVIOR 
Lithium in Drinking Water and the Incidences 
of Crimes, Suicides, and Arrests Related to 
Drug Addictions. 
W91-01483 5F 


BELGIUM 
Mud Balance for Belgian-Dutch Coastal Waters 
Between 1969 and 1986. 
W91-01934 2J 





BENEFITS 


Willingness to Pay for Groundwater Protection. 
W91-01507 5G 


BENTHIC ENVIRONMENT 

Measurement of CO2-Fixation in Sediments: 
Some Theoretical and Technical Aspects. 
W91-01586 2J 


Environmental Factors Affecting Benthic In- 
faunal Communities of the Western Arabian 
Gulf. 

W91-01626 2L 


Contribution of Benthic Biomass to Overall Me- 
tabolism in New Caledonia Lagoon Sediments. 
W91-01659 2L 


Nutrient Exchanges Between the Water Column 
and a Subtidal Benthic Microalgal Community. 
W91-01897 2H 


BENTHIC FAUNA 

Macroinfaunal Community of a Tropical Estua- 
rine Lagoon. 

W91-01133 2L 


Epiphytic Zoobenthos Density and Biomass 
within Low Alkalinity, Oligotrophic Lakes on 
the Canadian Shield. 

W91-01338 Se 


Micro-Arthropod Seasonality in Streams of 
Varying pH. 
W91-01339 2H 


Environmental Factors Affecting Benthic In- 
faunal Communities of the Western Arabian 
Gulf. 

W91-01626 2L 


Contribution of Benthic Biomass to Overall Me- 
tabolism in New Caledonia Lagoon Sediments. 
W91-01659 2L 


Effects of Acid-Mine Drainage on the Chemical 
and Biological Character of an Alkaline Head- 
water Stream. 

W91-01688 5C 


Changes in Sublittoral Zoobenthos in the 
German Bight with Regard to Eutrophication. 
W91-01940 5C 


BENTHIC FLORA 

Contribution of Benthic Biomass to Overall Me- 
tabolism in New Caledonia Lagoon Sediments. 
W91-01659 2L 


Benthic Macrophyte Community Core Sampler. 
W91-01747 7B 


BENTHOS 


Ecological Monitoring: The Need for a Stand- 
ard. 
W91-01216 5G 


Contribution of Benthic Biomass to Overall Me- 
tabolism in New Caledonia Lagoon Sediments. 
W91-01659 2L 


Benthic Community Structure and the Effect of 
Rotenone Piscicide on Invertebrate Drift and 
Standing Stocks in Two Papua New Guinea 
Streams. 

W91-01767 2H 


BENTONITE 


Basic Model of Water- and Gas-flow through 
Smectite Clay Buffers. 
W91-01458 2G 


BENZENES 


Photochemistry of Halogenated Benzine Deriva- 
tives. X1. Effects of Sodium Chloride on the 
Aquatic Photodegradation of Bromoxynil (3,5- 
Dibromo-4-hydroxybenzonitrile) Herbicide. 

W91-01307 5B 


SUBJECT INDEX 


BENZOPYRENE 


Association of Benzo(a)Pyrene with Dissolved 
Organic Matter: Prediction of K(dom) from 
Structural and Chemical Properties of the Or- 
ganic Matter. 

W91-01727__.. 5B 


BICARBONATES 


Copper Toxicity to Paratya australiensis: II. In- 
fluence of Bicarbonate and Ionic Strength. 
W91-01259 5C 


BIG HORN RIVER 


Is There a Reserved Water Right for Wildlife on 
the Wind River Indian Reservation: A Critical 
Analysis of the Big Horn River General Adjudi- 
cation. 

W91-01124 6E 


BIOACCUMULATION 


Effect of Municipal Sewage Sludge Application 
on Growth of Two Reclamation Shrub Species 
in Copper Mine Spoils. 

W91-01025 5B 


Plant Uptake of Pentachlorophenol from 
Sludge-Amended Soils. 
W91-01027 5B 


Investigation of the Metal-Algae Binding Site 
with 113-Cd Nuclear Magnetic Resonance. 
W91-01060 5B 


Cadmium Concentrations of Crustacean Zoo- 
plankton of Acidified and Nonacidified Canadi- 
an Shield Lakes. 

W91-01062 5B 


Green Oysters Caused by Copper Pollution on 
the Taiwan Coast. 
W91-01108 5C 


Bioaccumulation and Toxicity of Zinc in the 
Green Alga, Cladophora glomerata. 
W91-01111 5C 


Mercury Content of Swordfish, Xiphias gladius, 
in Relation to Length, Weight, Age, and Sex. 
W91-01160 5B 


Tissue Distribution of Heavy Metals in Small 
Cetaceans from the Southwestern Atlantic 
Ocean. 

W91-01162 5B 


Heavy Metal Concentration in Telescopium 
from Darwin Harbour, N.T., Australia. 
W91-01164 SA 


Effect of Body Size on the Uptake and Biocon- 
centration of Di-2-Ethylhexyl Phthalate in Rain- 
bow Trout. 

W91-01257 5B 


Equilibrium Partitioning and Bioaccumulation of 
Sediment-Associated Contaminants by Infaunal 
Organisms. 

W91-01267 5B 


Effects of Salinity, Temperature, and Cadmium 
on Cadmium-binding Protein in the Grass 
Shrimp, Palaemonetes pugio. 

W91-01309 5B 


Influence of Cadmium and Zinc on Cadmium 
Turnover in the Zebrafish, Brachydanio rerio. 
W91-01310 5C 


Selenium Accumulation and Elimination in Mal- 
lards. 
W91-01314 5B 


Predicting Bioaccumulation Potential: A Test of 
a Fugacity-Based Model. 
W91-01316 5B 


Effect of pH on the Accumulation Kinetics of 
Pentachlorophenol in Goldfish. 
W91-01321 5B 


BIOACCUMULATION 


Accumulation of Scandium in the Shoots of 
Aquatic Bryophytes in Acid Water. 
W91-01355 2H 


Species-Related Variations of Silver Bioaccumu- 
lation and Toxicity to Three Marine Bivalves 
(Variations Inter-Specifiques de la Bioaccumula- 
tion et de la Toxicite de L’Argent a L’Egard de 
Trois Mollusques Bivalves Marins). 

W91-01420 5B 


Geographical Distribution of Contaminants and 
Productivity Measures of Herring Gulls in the 
Great Lakes: Lake Erie and Connecting Chan- 
nels 1978/79. 

W91-01454 5B 


Paraffin Hydrocarbons in the Gonads of the Sea 
Urchin Strongylocentrotus nudus Normally and 
after Exposure to Diesel Oil (in Russian). 

W91-01456 5B 


Accumulation of Heavy Metals and the Varia- 
tion of Amino Acids and Protein in Eichhornia 
crassipes (Mart.) Solms in the Dianchi Lake (in 
Chinese). 

W91-01572 5B 


Tributyltin and Invertebrates of a Seagrass Eco- 
system: Exposure and Response of Different 
Species. 

W91-01625 5C 


Use of the Mussel Watch and Molecular Marker 
Concepts in Studies of Hydrocarbons in a Tropi- 
cal Bay (Todos os Santos, Bahia, Brazil). 

W91-01690 5A 


Fate of Cationic Surfactants in the Marine Envi- 
ronment: I. Bioconcentration of Long-Chain Al- 
kylnitriles and Trialkylamines. 

W91-01723 5B 


Observations on Overwintering Juvenile Chi- 
nook Salmon (Oncorhynchus Tshawytscha) Ex- 
posed to Bleached Kraft Mill Effluent in the 
Upper Fraser River, British Columbia. 

W91-01724 5B 


Influence of pH on the Accumulation of Tri-N- 
Butyltin Chloride and Triphenyltin Chloride in 


Carp. 
W91-01774 5B 


Effect of Heavy Metals on the Serotonin and 
Dopamine Systems in the Central Nervous 
System of the Freshwater Mussel (Anodonta 
cygnea L). 

W91-01776 5B 


Fate and Effects of Pulp Mill Chlorophenolic 
4,5,6-Trichloroguaiacol in a Model Brackish 
Water Ecosystem. 

W91-01816 5B 


Spatial and Seasonal Differences in the PCB 
Content of the Mussel Mytilus edulis. 
W91-01819 5B 


Mercury, Cadmium and Lead in Eels and 
Roach: The Effects of Size, Season, and Locali- 
ty on Metal Concentrations in Flesh and Liver. 
W91-01821 5B 


Mercury, Cadmium and Lead Concentrations in 
Five Species of Freshwater Fish from Eastern 
England. 

W91-01822 5B 


Occurrence of Heavy Metals in Water, Phyto- 
plankton, and Zooplankton of a Mesotrophic 
Lake in Eastern Poland. 

W91-01891 5B 


Accumulation of Heavy Metals in a Lake Eco- 
system. 
W91-01892 5B 





BIOACCUMULATION 


Uranium and Thorium in Muscle Tissue of Fish 
Taken from the Southern Baltic. 
W91-01922 5B 


Concentrations of Organochlorine Compounds 
in the Hermit Crab Pagurus bernhardus from the 
German Bight, December 1988 - May 1989. 

W91-01941 5B 


Zinc and Copper in Fish from Natural Waters 
and Rearing Ponds in Northern Italy. 
W91-01958 5B 


Comparative Study on the Toxicity, Absorption 
and Depuration of Fenitrothion and Its Oxon in 
Japanese Tiger Shrimp. 

W91-01960 5B 


Presence of Polychlorinated Dibenzo-p-dioxins 
and Polychlorinated Dibenzofurans in Fish- 
Eating Birds and Fish from the Netherlands. 
W91-01966 5B 


Effects of Sample Preparation on Measured 
Concentrations of Eight Elements in Edible Tis- 
sues of Fish from Streams Contaminated by 
Lead Mining. 

W91-01968 5A 


Heavy Metal Accumulations and Their Recent 
Changes in Southern Minke Whales Balaenop- 
tera acutorostrata. 

W91-01969 5B 


Pentachlorophenol: Environmental Partitioning 
and Human Exposure. 
W91-02016 5B 


Effects of Cadmium on Murex trunculus from 
the Adriatic Sea: I. Accumulation of Metal and 
Binding to a Metallothionein-like Protein. 

W91-02020 5B 


Effects of Cadmium on Murex trunculus from 
the Adriatic Sea: II. Oxygen Consumption and 
Acclimation Effects. 

W91-02021 » 


Uptake and Elimination of Waterborne Cadmi- 
um by the Fish Noemacheilus barbatulus L. 
(Stone Loach). 

W91-02023 5C 


Shell as a Site of Lead Deposition in Helix 
aspersa. 
W91-02025 5B 


Toxicity and Bioaccumulation of Selenate, Sele- 
nite and Seleno-L-Methionine in the Cyanobac- 
terium Anabaena flos-aquae. 

W91-02028 5C 


Bioaccumulation of Selenium in Birds at Kester- 
son Reservoir, California. 
W91-02029 5C 


Geographic Variation of Chlorinated Hydrocar- 
bons in Burbot (Lota lota) from Remote Lakes 
and Rivers in Canada. 

W91-02033 5B 


Chronic Toxicity and Bioaccumulation of 
2,5,2’,S’- and 3, 4, 3’,4’-Tetrachlorobiphenyl and 
Aroclor 1242 in the Amphipod Hyalella azteca. 
W91-02035 sc 


Toxicological Examination of Whitefish (Core- 
gonus clupeaformis) and Northern Pike (Esox 
lucius) Exposed to Uranium Mine Tailings. 

W91-02037 $C 


Partitioning of Lindane Between Sediment, 
Water and the Crustacean Metapenaeus ma- 
cleayi. 

W91-02042 5B 
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BIOASSAY 


Biotesting of Wastewater: A Comparative Study 
Using the Salmonella and CHO Assay Systems. 
W91-01184 5E 


Necessity of Bioassays in Water Quality Moni- 
toring. 
W91-01225 5A 


Toxicity of Water Extracts of Hazardous Waste. 
W91-01231 5C 


Comparison of Measured Instream Biological 
Responses with Responses Predicted Using the 
Ceriodaphnia dubia Chronic Toxicity Test. 

W91-01261 5C 


Toxicity of Fluoranthene in Sediment to Marine 
Amphipods: A Test of the Equilibrium Partition- 
ing Approach to Sediment Quality Criteria. 

W91-01265 5C 


Assessment of the Ontario Ministry of the Envi- 
ronment Protocols for Conducting Daphnia 
magna Acute Lethal Toxicity Tests with Pulp 
and Paper Mill Effluents. 

W91-01266 5C 


Interaction of Carbon Tetrachloride with Beta- 
Naphthoflavone-Mediated Cytochrome P450 In- 
duction in Winter Flounder (Pseudopleuronectes 
americanus). 

W91-01279 5C 


Relative Sensitivities of Different Life Stages of 
Isognomon californicum to Cadmium Toxicity. 
W91-01308 5sC 


Effects of Salinity, Temperature, and Cadmium 
on Cadmium-binding Protein in the Grass 
Shrimp, Palaemonetes pugio. 

W91-01309 5B 


Influence of Cadmium and Zinc on Cadmium 
Turnover in the Zebrafish, Brachydanio rerio. 
W91-01310 5C 


Long-Term Toxicity Test Comprising Repro- 
duction and Growth of Zebrafish with 4-Chlor- 
oaniline. 

W91-01318 p 


In Vivo Recovery of Glycogen Metabolism in 
Hemolymph and Tissues of a Freshwater Field 
Crab Barytelphusa guerini on Exposure to Hexa- 
valent Chromium. 

W91-01324 sc 


Effect of Copper Sulfate on Hematology, Blood 
Chemistry, and Hepato-Somatic Index of an 
Indian Catfish, Heteropneustes fossilis (Block), 
and Its Recovery. 

W91-01325 5C 


Effect of 3,4-Dichloroaniline and Metavanadate 
on Daphnia Populations. 
W91-01326 By 


Incorporation of a Subacute Test with Zebra 
Fish into a Hierarchical System for Evaluating 
the Effect of Toxicants in the Aquatic Environ- 
ment. 

W91-01327 5C 


Effect of Hardness and Salinity on Survival of 
Striped Bass Larvae. 
W91-01386 8I 


Induction of Alkoxyresorufin Metabolism: A Po- 
tential Indicator of Environmental Contamina- 
tion. 

W91-01685 5C 


Characterization of Genotoxic Components in 
Sediments by Mass Spectrometric Techniques 
Combined with Salmonella/Microsome Test. 

W91-01686 5A 


Detection of Organic Toxic Pollutants in Water 
and Waste-Water by Liquid Chromatography 
and In Vitro Cytotoxicity Tests. 

W91-01712 5A 


Comparative Toxicity of Solvent Yellow 33 (2- 
(2’-Quinolinyl)-1,3-Indandione) and Solvent 
Green 3 (1,4-Di-p-Toluidino-Anthraquinone) 
Dyes to Freshwater Organisms. 

W91-01730 5C 


Polyclonal and Monoclonal Enzyme Immunoas- 
says for Picloram Detection in Water, Soil, 
Plants, and Urine. 

W91-01912 5A 


Toxicity of Five Shale Oils to Fish and Aquatic 
Invertebrates. 
W91-01971 5C 


Mutagenic Activity of Surface Waters Adjacent 
to a Nuclear Fuel Processing Facility. 
W91-01972 5C 


Acute Toxicity of Selected Herbicides and Sur- 
factants to Larvae of the Midge Chironomus 
riparius. 

W91-02017 5C 
Effects of Cadmium on Murex trunculus from 
the Adriatic Sea: II. Oxygen Consumption and 
Acclimation Effects. 

W91-02021 5C 


Uptake and Elimination of Waterborne Cadmi- 
um by the Fish Noemacheilus barbatulus L. 
(Stone Loach). 

W91-02023 5C 


Effects of Diet, Water Hardness, and Population 
Source on Acute and Chronic Copper Toxicity 
to Ceriodaphnia dubia. 

W91-02024 5C 


Physiological Responses to Severe Acid Stress 
in Four Species of Freshwater Clams (Unioni- 
dae). 

W91-02026 5C 


Recent Taxonomic Discoveries Concerning the 
Mussel Mytilus: Implications for Biomonitoring. 
W91-02030 SA 


Expression of Results from Growth Inhibition 
Toxicity Tests with Algae. 
W91-02031 5C 


BIOAVAILABILITY 
Effects of XAD-8 Fractions of Dissolved Organ- 
ic Carbon on the Sorption and Bioavailability of 
Organic Micropollutants. 
W91-02034 5B 


BIOCHEMICAL ANALYSIS 
Ecological Aspects of Enzyme Regulation in 
Aquatic Bacteria. 
W91-01596 2H 


BIOCHEMICAL OXYGEN DEMAND 
Understanding the Effects of Ozonation on a 
Combined Municipal/Industrial Secondary Ef- 
fluent. 

W91-01166 5D 


BIOCHEMICAL TESTS 
Induction of Peroxisome Proliferation in Rain- 
bow Trout Exposed to Ciprofibrate. 
W91-01280 5C 


BIOCHEMISTRY 
Biogeochemistry of Carbon in the Amazon 
River. 
W91-01039 5B 


Effects of Pesticides on Some Biochemical Pa- 
rameters of Carp (Cyprinus carpio L). 
W91-01691 5C 





Effects of Herbivore Type and Density on 
Chemical Composition of Algal Assemblages in 
Laboratory Streams. 

W91-01807 2H 


BIOCIDES 


Effects of Tributyltin on Defense-Related Ac- 
tivities of Oyster Hemocytes. 
W91-01311 5C 


Pentachlorophenol: Environmental Partitioning 
and Human Exposure. 
W91-02016 5B 


BIOCONTROL 


Interactions Between Bacillus thuringiensis 
subsp. israelensis and Fathead Minnows, Pime- 
phales promelas Rafinesque, Under Laboratory 
Conditions. 

W91-01759 5B 


BIODEGRADATION 


Aerobic and Anaerobic Degradation of Alachlor 
in Samples from a Surface-to Groundwater Pro- 
file. 

W91-01019 5B 


Adsorption, Degradation, and Plant Availability 
of 2,4-Dinitrophenol in Sludge-Amended Cal- 
careous Soils. 

W91-01026 5B 


Sorption and Degradation of Pentachlorophenol 
in Sludge-Amended Soils. 
W91-01028 5B 


Denitrification in Nitrate-Rich Streams: Diurnal 
and Seasonal Variation Related to Benthic 
Oxygen Metabolism. 

W91-01142 2H 


Immobilized-Cell Degradation of Chlorophen- 
ols. 
W91-01151 5D 


Hydrolysis of Chlorostilbene Oxide: II. Model- 
ing of Hydrolysis in Aquifer Samples and in 
Sediment-Water Systems. 

W91-01256 5B 


Field Evaluation of In-Situ Biodegradation of 
Chlorinated Ethenes: Part 2, Results of Biosti- 
mulation and Biotransformation Experiments. 

W91-01299 5G 


Biodegradation and Secondary Effluent Toxicity 
of Ethoxylated Surfactants. 
W91-01417 5D 


Measurement of Exoenzymatic Activity in 
Streambed Sediments Using Methylumbelliferyl- 
Substrates. 

W91-01587 2J 


Comparison of a Gene Probe with Classical 
Methods for Detecting 2,4-Dichlorophenoxyace- 
tic Acid (2,4-D)-Biodegrading Bacteria in Natu- 
ral Waters. 

W91-01664 5B 


Effect of Environmental Storage Conditions on 
the Organic Content of Simulated Coal Lea- 
chates. 

W91-01689 5G 


Influence of Ozonated Natural Organic Matter 
on the Biodegradation of a Micropollutant in a 
GAC Bed. 

W91-01753 5F 


Effects of Organic Substrates on Dechlorination 
of Aroclor 1242 in Anaerobic Sediments. 
W91-01758 5B 


Effect of Sulfate and Organic Carbon Supple- 
ments on Reductive Dehalogenation of Chlor- 
oanilines in Anaerobic Aquifer Slurries. 

W91-01760 5B 


SUBJECT INDEX 


Degradation of Phenol by a Bacterial Consorti- 
um Under Methanogenic Conditions. 
W91-01773 5D 


Natural Bioremediation of Organic Contami- 
nants in Ground Water: Cliffs-Dow Superfund 
Site. 

W91-01782 5B 


Field Evaluation of In-Situ Biodegradation of 
Chlorinated Ethenes: Part I, Methodology and 
Field Site Characterization. 

W91-01789 5G 


Voiatilization of Selenium from Agricultural 
Evaporation Pond Sediments. 
W91-01814 5G 


Pollution by the Fungicide Pentachloronitroben- 
zene in an Intensive Farming Area in Japan. 
W91-01815 5B 


Treatment of Chlorophenol-Contaminated 
Water and Soils Using Immobilized Microorga- 
nisms. 

W91-01865 5D 


Utilization of Hydrocarbon Substrates by Heavy 
Oil-degrading Bacteria Isolated from the Sea 
Water of Oil-Polluted Bisan Seto. 

W91-01945 5G 


Biodegradation of Chlorinated Hydrocarbons in 
an Immobilized Bed Reactor. 
W91-01948 5D 


Performance of Selected In Situ Soil Decon- 
tamination Technologies: An Air Force Perspec- 
tive. 

W91-01949 5G 


In Situ Biodegradation of TCE Contaminated 
Groundwater. 
W91-01953 5G 


Simple and Rapid Method for Screening of 
Heavy Oil-Degrading Bacteria from Marine En- 
vironment. 

W91-01961 5G 


Rapid Dissipation of Glyphosate in Small Forest 
Ponds. 
W91-02018 5B 


BIOFILMS 


Biofilm Characteristics in Coastal Waters of 
Bombay. 
W91-01170 2L 


Biofilms: Detection, Implications and Solutions. 
W91-01239 SF 


Gravel Bed Hydroponic Systems Used for Sec- 
ondary and Tertiary Treatment of Sewage Efflu- 
ent. 

W91-01276 5D 


Inhibitory Effects of High Molecular Weight 
Dissolved Organic Matter Upon Metabolic 
Processes in Biofilms from Contrasting Rivers 
and Streams. 

W91-01345 2K 


Biofilm Growth and the Related Changes in the 
Physical Properties of a Porous Medium. 1. Ex- 
perimental Investigation. 

W91-01531 2F 


Biofilm Growth and the Related Changes in the 
Physical Properties of a Porous Medium. 2. Per- 
meability. 

W91-01532 2F 


Biofilm Growth and the Related Changes in the 
Physical Properties of a Porous Medium. 3. Dis- 
persivity and Model Verification. 

W91-01533 2F 


BIOINDICATORS 


Substrate and Biomass Transport in a Porous 
Medium. 
W91-01534 2F 


BIOFILTRATION 
Advanced Nitrogen Removal Processes for 
Drinking and Waste Water Treatment. 
W91-01247 5D 


BIOFOULING 
Biofilms: Detection, Implications and Solutions. 
W91-01239 5F 


BIOGAS 
Start-Up of Low Temperature Anaerobic Reac- 
tors Using Freshwater Methanogenic Sediments. 
W91-01637 5D 


BIOGEOCHEMISTRY 
Biogeochemistry of Carbon in the Amazon 
River. 
W91-01039 5B 


BIOINDICATORS 
Studies on the Ability of Water Hyacinth (Eich- 
hornia crassipes) to Bioconcentrate and Biomon- 
itor Aquatic Mercury. 
W91-01112 5A 


Mollusc Thais haemastoma - An Exhibitor of 
‘Imposex’ and Potential Biological Indicator of 
Tributyltin Pollution. 

W91-01118 5C 


Effect of Mercury and Selenium on the Gill 
Function of Mytilus edulis. 
W91-01159 5C 


Mercury Content of Swordfish, Xiphias gladius, 
in Relation to Length, Weight, Age, and Sex. 
W91-01160 5B 


Heavy Metal Concentration in Telescopium 
from Darwin Harbour, N.T., Australia. 
W91-01164 5A 


Ecological Monitoring: The Need for a Stand- 
ard. 
W91-01216 5G 


Toxicity of Water Extracts of Hazardous Waste. 
W91-01231 5C 


Shore-Based Microbiological Sampling of Rec- 
reational/Bathing Waters: Possible Problems 
and Solutions. 

W91-01234 5A 


Incidence of Enteroviruses Around the Welsh 
Coast: A Three Year Intensive Survey. 
W91-01236 5B 


Water Quality Standards for Bacteriophages. 
W91-01238 5G 


Rotavirus as a Viral Indicator in Shellfish. 
W91-01243 5A 


Comparison of Measured Instream Biological 
Responses with Responses Predicted Using the 
Ceriodaphnia dubia Chronic Toxicity Test. 

W91-01261 5C 


Yolk Retinoids (Vitamin A) in Eggs of the Her- 
ring Gull and Correlations with Polychlorinated 
Dibenzo-p-dioxins and Dibenzofurans. 

W91-01264 5C 


Effects of Salinity, Temperature, and Cadmium 
on Cadmium-binding Protein in the Grass 
Shrimp, Palaemonetes pugio. 

W91-01309 5B 


Long-Term Toxicity Test Comprising Repro- 
duction and Growth of Zebrafish with 4-Chlor- 
oaniline. 

W91-01318 5C 





BIOINDICATORS 


Incorporation of a Subacute Test with Zebra 
Fish into a Hierarchical System for Evaluating 
the Effect of Toxicants in the Aquatic Environ- 
ment. 

W91-01327 5C 


Accumulation of Scandium in the Shoots of 
Aquatic Bryophytes in Acid Water. 
W91-01355 2H 


Pharmacokinetic Modeling in Aquatic Animals. 
I. Models and Concepts. 
W91-01361 5A 


Fish Health and Environmental Health. 
W91-01376 - 


Sea Lamprey as an Early Responder to Climate 
Change in the Great Lakes Basin. 
W91-01398 2B 


Geographical Distribution of Contaminants and 
Productivity Measures of Herring Gulls in the 
Great Lakes: Lake Erie and Connecting Chan- 
nels 1978/79. 

W91-01454 5B 


Accumulation of Heavy Metals and the Varia- 
tion of Amino Acids and Protein in Eichhornia 
crassipes (Mart.) Solms in the Dianchi Lake (in 
Chinese). 

W91-01572 5B 


Induction of Hepatic Mixed-Function Oxidase of 
the Mullet, Mugil so-iuy by Crude Oil (in Chi- 
nese). 

W91-01573 5C 


Induction of Alkoxyresorufin Metabolism: A Po- 
tential Indicator of Environmental Contamina- 
tion. 

W91-01685 5C 


Use of the Mussel Watch and Molecular Marker 
Concepts in Studies of Hydrocarbons in a Tropi- 
cal Bay (Todos os Santos, Bahia, Brazil). 

W91-01690 5A 


Relationship Between Water Quality and Cad- 
disfly Assemblage Structure in Fast-Running 
Rivers. The River Cadagua Basin. 

W91-01697 SA 


NOAA’s Status and Trends Mussel Watch Pro- 
gram: Chlorinated Pesticides and PCBs in Oys- 
ters (Crassostrea virginica) and Sediments from 
the Gulf of Mexico. 

W91-01933 5A 


Recent Taxonomic Discoveries Concerning the 
Mussel Mytilus: Implications for Biomonitoring. 
W91-02030 5A 


Expression of Results from Growth Inhibition 
Toxicity Tests with Algae. 
W91-02031 5C 


BIOLOGICAL MAGNIFICATION 
Studies on the Ability of Water Hyacinth (Eich- 
hornia crassipes) to Bioconcentrate and Biomon- 
itor Aquatic Mercury. 
W91-01112 SA 


Effect of Body Size on the Uptake and Biocon- 
centration of Di-2-Ethylhexyl Phthalate in Rain- 
bow Trout. 

W91-01257 5B 


Fate of Cationic Surfactants in the Marine Envi- 
ronment: I. Bioconcentration of Long-Chain Al- 
kylnitriles and Trialkylamines. 

W91-01723 5B 


Influence of pH on the Accumulation of Tri-N- 
Butyltin Chloride and Triphenyltin Chloride in 
Carp. 

W91-01774 5B 


SU-14 


SUBJECT INDEX 


Uranium and Thorium in Muscle Tissue of Fish 
Taken from the Southern Baltic. 
W91-01922 5B 


BIOLOGICAL POLLUTION 
Environmental Factors Affecting the Produc- 
tion of Peptide Toxins in Floating Scums of the 
Cyanobacterium Microcystis aeruginosa in a Hy- 
pertrophic African Reservoir. 
W91-01065 2H 


BIOLOGICAL SAMPLES 
Benthic Macrophyte Community Core Sampler. 
W91-01747 7B 


Effects of Sample Preparation on Measured 
Concentrations of Eight Elements in Edible Tis- 
sues of Fish from Streams Contaminated by 
Lead Mining. 

W91-01968 5A 


BIOLOGICAL STUDIES 
Comparison of the Diets of Gulf Killifish, Fun- 
dulus grandis Baird and Girard, Entering and 
Leaving a Mississippi Brackish Marsh. 
W91-01909 2L 


BIOLOGICAL TREATMENT 
Chemostat Studies of a Mixed Culture Growing 
on Phenolics. 
W91-01175 5D 


Advanced Nitrogen Removal Processes for 
Drinking and Waste Water Treatment. 
W91-01247 5D 


Field Evaluation of In-Situ Biodegradation of 
Chlorinated Ethenes: Part 2, Results of Biosti- 
mulation and Biotransformation Experiments. 

W91-01299 5G 


Fate of Selected Chlorinated Organic Com- 
pounds during Semi-Continuous Anaerobic 
Sludge Digestion. 

W91-01319 5D 


Anaerobic Treatment of Baker’s 
Wastewater: II. Sulfate Removal. 
W91-01322 5D 


Yeast 


Biodegradation of Chlorinated Hydrocarbons in 
an Immobilized Bed Reactor. 
W91-01948 5D 


BIOLOGICAL WASTEWATER TREATMENT 
Immobilized-Cell Degradation of Chlorophen- 
ols. 

W91-01151 5D 


Process Control Strategy for the Biological Re- 
duction of Phosphorous and Ammonia Nitrogen 
Utilizing the A/O Process. 

W91-01187 5D 


Advanced Nitrogen Removal Processes for 
Drinking and Waste Water Treatment. 
W91-01247 5D 


Odour Control for the 1990s--Hit or Miss. 
W91-01275 5D 


Gravel Bed Hydroponic Systems Used for Sec- 
ondary and Tertiary Treatment of Sewage Efflu- 
ent. 

W91-01276 5D 


Treatment of §Chlorophenol-Contaminated 
Water and Soils Using Immobilized Microorga- 
nisms. 

W91-01865 5D 


Innovative Management of an Aerated/Faculta- 
tive Lagoon Suspended-Growth Biological 
Treatment System for High Strength Industrial 
Waste Stabilization. 

W91-01950 5D 


Mosquito Control in Wastewater: A Controlled 
and Quantitative Comparison of Pupfish (Cy- 


prinodon nevadensis amargosae), Mosquitofish 
(Gambusia affinis) and Guppies (Poecilia reticu- 
lata) in Sago Pondweed Marshes. 

W91-01988 5D 


Slurry-Explosive Plant Waste Waters: Environ- 
mental Impact and Treatment. 
W91-02008 5C 


BIOMASS 


Microbial Biomass in the Coastal Plume of 
Chesapeake Bay: Phytoplankton-Bacterioplank- 
ton Relationships. 

W91-01036 2L 


Phytoplankton Biomass, Production and 
Growth Limitations on the Huanghe (Yellow 
River) Continental Shelf. 

W91-01058 2L 


Advances in Estimating Bacterial Biomass and 
Growth in Aquatic Systems. 
W91-01334 5A 


Relationships Among Depth to Frozen Soil, Soil 
Wetness, and Vegetation Type and Biomass in 
Tundra Near Bethel, Alaska, U.S.A. 

W91-01369 5C 


Substrate and Biomass Transport in a Porous 
Medium. 
W91-01534 2F 


Conversion of Fat into Yeast Biomass in Protein- 
Containing Waste-Water. 
W91-01717 5D 


Interstitial Dissolved Organic Carbon in Sedi- 
ments of a Southern Appalachian Headwater 
Stream. 

W91-01804 2H 


Effects of Herbivore Type and Density on Taxo- 
nomic Structure and Physiognomy of Algal As- 
semblages in Laboratory Streams. 

W91-01806 2H 


Effects of Herbivore Type and Density on 
Chemical Composition of Algal Assemblages in 
Laboratory Streams. 

W91-01807 2H 


BIOMONITORING 


Fish Health and Environmental Health. 
W91-01376 5C 


BIOREMEDIATION 


In Situ Biodegradation of TCE Contaminated 
Groundwater. 
W91-01953 5G 


BIRDS 


Yolk Retinoids (Vitamin A) in Eggs of the Her- 
ring Gull and Correlations with Polychlorinated 
Dibenzo-p-dioxins and Dibenzofurans. 

W91-01264 5C 


Bioaccumulation of Selenium in Birds at Kester- 
son Reservoir, California. 
W91-02029 5C 


BISCAYNE BAY 


Interpretation of Metal Concentrations in Estua- 
rine Sediments of Florida Using Aluminum as a 
Reference Element. 

W91-01898 2L 


BIVALVES 


Role of Nutrition in Regulating the Population 
Dynamics of Opportunistic, Surface Deposit 
Feeders in a Mesohaline Community. 

W91-01145 2L 


BLACK BASS 


Effect of Air Temperature on Growth of Large- 
mouth Bass in North America. 
W91-01396 2H 





BLACK FLIES 
Modelling Black Fly Production Dynamics in 
Blackwater Streams. 
W91-01346 2H 


BLOOD 
Acute Toxicities and Hematological Effects of 
Two Substituted Naphthoquinones in Channel 
Catfish. 
W91-01970 5C 


BOATS 
Use of Pump-Out Facilities by Recreational 
Boaters in Maryland. 
W91-01904 5E 


BOGS 
Methane Emissions from Fen, Bog and Swamp 
Peatlands in Quebec. 
W91-01719 5B 


BOMBAY 
Biofilm Characteristics in Coastal Waters of 
Bombay. 
W91-01170 2L 


BOREHOLE GEOPHYSICS 
Logging of Special Hydrogeological Wells. 
W91-01360 7B 


BORON 
Acute Toxicity of Boron, Molybdenum, and Se- 
lenium to Fry of Chinook Salmon and Coho 
Salmon. 
W91-01313 se 


Study on Geochemistry and Geochemical Clas- 
sification of Elements B, F, Rb and Sr in Yellow 
Sea (Huang Hai) Sediments. 

W91-01566 2J 


Automated Method for the Determination of 
Boron in Water by Flow-Injection Analysis with 
In-Line Preconcentration and Spectrophotome- 
tric Detection. 

W91-01713 5A 


BOSITANG LAKE 
Lakeshore Swamps of Bositeng Lake in the Xin- 
jiang Autonomous Region (in Chinese). 
W91-01569 2H 


BOTTOM SAMPLING 
Benthic Macrophyte Community Core Sampler. 
W91-01747 7B 


BOTTOM SEDIMENTS 
Peculiarities of the Formation of Bottom Depos- 
its in a Closed-Cooling Pond. 
W91-01444 8C 


BRACKISH WATER 
Role of Nutrition in Regulating the Population 
Dynamics of Opportunistic, Surface Deposit 
Feeders in a Mesohaline Community. 
W91-01145 2L 


Nitrogen Cycling in Louisiana Gulf Coast 
Brackish Marshes. 
W91-01351 2L 


Effect of Tidal Flooding on Mortality of Juve- 
nile Muskrats. 
W91-01910 2L 


Disposal of Concentrate from Brackish Water 
Desalting Plants by Use of Deep Injection 
Wells. 

W91-01980 SE 


Disposal of Concentrates from Brackish Water 
Desalting Plants by Means of Evaporation Tech- 
nology. 

W91-01983 5E 


BRAZIL 
Variability of Mangrove Ecosystems Along the 
Brazilian Coast. 
W91-01136 2L 


SUBJECT INDEX 


Use of the Mussel Watch and Molecular Marker 
Concepts in Studies of Hydrocarbons in a Tropi- 
cal Bay (Todos os Santos, Bahia, Brazil). 

W91-01690 5A 


Geoelectrical Investigation for Ground Water in 
Crystalline Terrains of Central Bahia, Brazil. 
W91-01780 2F 


BRINES 
Recovery of Mineral Salts and Potable Water 
from Desalting Plant Effluents by Evaporation: 
Part I. Evaluation of the Physical Properties of 
Highly Concentrated Brines. 
W91-01757 3A 


Use of Solar Ponds in the Disposal of Desalting 
Concentrate. 
W91-01982 SE 


Disposal of Concentrates from Brackish Water 
Desalting Plants by Means of Evaporation Tech- 
nology. 

W91-01983 SE 


High Recovery Reverse Osmosis. 
W91-01985 3A 


BRITISH COLUMBIA 
Identification, Characterization, and Hydrologi- 
cal Implications of Water Repellency in Moun- 
tain Soils, Southern British Columbia. 
W91-01080 2G 


Coastal Zone Management in British Columbia: 
An Institutional Comparison with Washington, 
Oregon, and California. 

W91-01618 6E 


Sphagnum-Dominated Peatlands of the Hypero- 
ceanic British Columbia Coast: Patterns in Sur- 
face Water Chemistry and Vegetation. 

W91-01692 2H 


River Discharge and Tidal Controls on Salt- 
Wedge Position and Implications for Channel 
Shoaling: Fraser River, British Columbia. 

W91-01722 2L 


Observations on Overwintering Juvenile Chi- 
nook Salmon (Oncorhynchus Tshawytscha) Ex- 
posed to Bleached Kraft Mill Effluent in the 
Upper Fraser River, British Columbia. 

W91-01724 5B 


BROMIDES 
Atrazine and Bromide Movement through a Silt 
Loam Soil. 
W91-01022 5B 


BROOK TROUT 
Relations Between Brook Trout Standing Stocks 
and Habitat Features in Beaver Ponds in South- 
eastern Wyoming. 
W91-01387 8I 


BRYOPHYTES 
Accumulation of Scandium in the Shoots of 
Aquatic Bryophytes in Acid Water. 
W91-01355 2H 


BUFFERING 
Buffering Capacity of Coal Mine Spoils and Fly 
Ash as a Factor in the Protection of the Aquatic 
Environment. 
W91-01455 5G 


BUILDING CODES 
What Results when the Building Codes are not 
Observed. 
W91-01550 8B 


BULKING SLUDGE 
Performance of Four Full-Scale Nitrifying 
Wastewater Treatment Plants Incorporating Se- 
lectors. 
W91-01174 5D 


CADMIUM 


Control of Sludge Settling Characteristics in the 
Single-Sludge System, A Hypothesis. 
W91-01427 5D 


Microbiology of Foaming in Activated Sludge 
Plants. 
W91-01654 5D 


BUOYS 
Estimating the Variation of Buoy Wind and 
Wave Data Biases. 
W91-01797 2H 


BURKINA FASO 
Changes in West African Savanna Agriculture in 
Response to Growing Population and Continu- 
ing Low Rainfall. 
W91-01683 6D 


CADAGUA RIVER 
Relationship Between Water Quality and Cad- 
disfly Assemblage Structure in Fast-Running 
Rivers. The River Cadagua Basin. 
W91-01697 5A 


CADDISFLIES 
Associations of Aquatic Insects (Ephemeroptera, 
Plecoptera, and Trichoptera) in a Network of 
Subarctic Lakes and Streams in Quebec. 
W91-01349 2H 


Relationship Between Water Quality and Cad- 
disfly Assemblage Structure in Fast-Running 
Rivers. The River Cadagua Basin. 

W91-01697 SA 


Effects of Herbivore Type and Density on Taxo- 
nomic Structure and Physiognomy of Algal As- 
semblages in Laboratory Streams. 

W91-01806 2H 


Effects of Herbivore Type and Density on 
Chemical Composition of Algal Assemblages in 


Laboratory Streams. 
W91-01807 2H 


CADMIUM 
Investigation of the Metal-Algae Binding Site 
with 113-Cd Nuclear Magnetic Resonance. 
W91-01060 5B 


Cadmium Concentrations of Crustacean Zoo- 
plankton of Acidified and Nonacidified Canadi- 
an Shield Lakes. 

W91-01062 5B 


Immobilization Mechanisms in Solidification/ 
Stabilization of Cd and Pb Salts Using Portland 
Cement Fixing Agents. 

W91-01182 5G 


Relative Sensitivities of Different Life Stages of 
Isognomon californicum to Cadmium Toxicity. 
W91-01308 5C 


Effects of Salinity, Temperature, and Cadmium 
on Cadmium-binding Protein in the Grass 
Shrimp, Palaemonetes pugio. 

W91-01309 5B 


Influence of Cadmium and Zinc on Cadmium 
Turnover in the Zebrafish, Brachydanio rerio. 
W91-01310 x 


Effect of Cadmium on Vitellogenin Metabolism 
in Estradiol-Induced Flounder (Platichthys 
flesus (L.)) Males and Females. 

W91-01365 5C 


Effects of Water-Borne Cadmium on Plasma 
Cortisol and Glucose in the Cichlid Fish 
Oreochromis mossambicus. 

W91-01777 xs 


Distribution of Heavy Metals in Gove Harbour, 
Northern Territory, Australia. 
W91-01813 5B 





CADMIUM 


Trends in the Heavy Metal Levels in the Dis- 
solved and Particulate Phase in the Dutch 
Rhine-Meuse (Maas) Delta. 

W91-01817 5B 


Mercury, Cadmium and Lead in Eels and 
Roach: The Effects of Size, Season, and Locali- 
ty on Metal Concentrations in Flesh and Liver. 
W91-01821 5B 


Mercury, Cadmium and Lead Concentrations in 
Five Species of Freshwater Fish from Eastern 
England. 

W91-01822 5B 


Transport of Heavy Metals Within a Small 
Urban Catchment. 
W91-01992 5B 
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pounds during Semi-Continuous Anaerobic 
Sludge Digestion. 

W91-01319 5D 


Effect of pH on the Accumulation Kinetics of 
Pentachlorophenol in Goldfish. 
W91-01321 5B 


Incorporation of a Subacute Test with Zebra 
Fish into a Hierarchical System for Evaluating 
the Effect of Toxicants in the Aquatic Environ- 
ment. 

W91-01327 5C 


Rate of Degradation of 1,1,1-Trichloroethane in 
Water by Hydrolysis and Dehydrochlorination. 
W91-01729 5B 


Population Exposure to Chlorophenols, Di- 
benzo-p-Dioxins and Dibenzofurans After a Pro- 
longed Ground Water Pollution by Chlorophen- 
ols. 

W91-01734 5B 


Effect of Sulfate and Organic Carbon Supple- 
ments on Reductive Dehalogenation of Chior- 
oanilines in Anaerobic Aquifer Slurries. 

W91-01760 5B 


Field Evaluation of In-Situ Biodegradation of 
Chlorinated Ethenes: Part I, Methodology and 
Field Site Characterization. 

W91-01789 5G 


Relationship Between Chlorinated Hydrocar- 
bons and Organic Carbon in Sediment and 
Porewater. 

W91-01795 5B 


Inorganic and Organic Ground-Water Chemis- 
try in the Canal Creek Area of Aberdeen Prov- 
ing Ground, Maryland. 

W91-01837 5B 


Supercritical Fluid Extraction and Its Applica- 
tion to Environmental Analysis. 
W91-01916 5A 


NOAA’s Status and Trends Mussel Watch Pro- 
gram: Chlorinated Pesticides and PCBs in Oys- 
ters (Crassostrea virginica) and Sediments from 
the Gulf of Mexico. 

W91-01933 5A 


Concentrations of Organochlorine Compounds 
in the Hermit Crab Pagurus bernhardus from the 
German Bight, December 1988 - May 1989. 

W91-01941 5B 


Biodegradation of Chlorinated Hydrocarbons in 
an Immobilized Bed Reactor. 
W91-01948 5D 


In Situ Biodegradation of TCE Contaminated 
Groundwater. 
W91-01953 5G 


CHLORINATION 


Plasma Chloroform Concentrations in Swim- 
mers Using Indoor Swimming Pools. 
W91-01053 5B 


Recovery of 3-Chloro-4-(dichloromethy])-5-hy- 
droxy-2(5H)-furanone from Water Samples on 
XAD Resins and the Effect of Chlorine on Its 
Mutagenicity. 

W91-01181 5A 


Interface of Health Effects and Chemistry at 
Water Treatment Plants. 
W91-01226 5F 


Formation of PCDDs and PCDFs by the Chlor- 
ination of Water. 
W91-01725 5F 





CHLORINE 


CHLORINE 
Recovery of 3-Chloro-4-(dichloromethyl)-5-hy- 
droxy-2(5H)-furanone from Water Samples on 
XAD Resins and the Effect of Chlorine on Its 
Mutagenicity. 
Ww91-01181 5A 


Effects of Sublethal Exposure to Chlorine on the 
Uptake of Polychlorinated Biphenyl Congeners 
by Rainbow Trout, Salmo gairdneri (Richard- 
son). 

W91-01367 5C 


CHLOROANILINE 
Species-Specific Reaction of Liver Ultrastruc- 
ture in Zebrafish (Brachydanio rerio) and Trout 
(Salmo gairdneri) after Prolonged Exposure to 
4-Chloroaniline. 
W91-01317 sC 


CHLOROFORM 
Plasma Chloroform Concentrations in Swim- 
mers Using Indoor Swimming Pools. 
W91-01053 5B 


CHLOROPHENOLS 
Population Exposure to Chlo.ophenols, Di- 
benzo-p-Dioxins and Dibenzofurans After a Pro- 
longed Ground Water Pollution by Chlorophen- 
ols. 
W91-01734 5B 


CHLOROPHYLL 
Fluxes and Transformation of Aquatic Pigments 
in Lake Mendota, Wisconsin. 
W91-01041 2H 


Numbers and Activity of Bacterioplankton in 
Various Types of Waters in Czechoslovakia: Re- 
lations to Chlorophyll Concentration. 

W91-01610 2H 


Changes in Spatial Distribution of Primary Pro- 
duction, Photosynthetic Pigments and Phyto- 
plankton Species Composition During Two Sur- 
veys in the German Bight. 

W91-01939 2L 


CHLOROPHYLL A 
Timing of Wave Disturbance and the Resistance 
and Recovery of a Freshwater Epilithic Mi- 
croalgal Community. 
W91-01810 2H 


CHLOROPHYTA 
Bioaccumulation and Toxicity of Zinc in the 
Green Alga, Cladophora glomerata. 
W91-01111 5C 


Spirogyra Species and Accompanying Algae 
from Pools and Ditches in The Netherlands. 
W91-01333 5c 


Growth and Value of Chlorella salina Grown on 
Highly Saline Sewage Effluent. 
W91-01708 5D 


CHLOROSTILBENE OXIDE 
Hydrolysis of Chlorostilbene Oxide: II. Model- 
ing of Hydrolysis in Aquifer Samples and in 
Sediment-Water Systems. 
W91-01256 5B 


CHLORPYRIFOS 
Rapid Method for the Simultaneous Analysis of 
Chlorpyrifos, Isofenphos, Carbaryl, Iprodione, 
and Triadimefon in Groundwater by Solid-Phase 
Extraction. 
W91-01917 5A 


CHROMATES 
Reduction of Toxic Chromate in an Industrial 
Effluent by Use of a Chromate-Reducing Strain 
of Enterobacter Cloacae. 
W91-01641 5D 
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CHROMATOGRAPHY 


Reversed-Phase Liquid | Chromatographic 
Column Switching for the Trace-Level Determi- 
nation of Polar Compounds. Application to 
Chloroallyl Alcohol in Ground Water. 

W91-01918 5A 


Trace Determination of Lower Volatile Fatty 
Acids in Sediments by Gas Chromatography 
with Chemically Bonded FFAP Columns. 

W91-01919 5A 


Gas Chromatography in Environmental Analy- 
sis: Aims and Challenges. 
W91-01954 SA 


GC-FTIRS: Applications in Organic Trace 
Analysis. 
W91-01956 5A 


Determination of Ortho-and Pyrophosphates in 
Waters by Extraction Chromatography and 
Flow-Injection Analysis. 

W91-01962 5A 


Effects of XAD-8 Fractions of Dissolved Organ- 
ic Carbon on the Sorption and Bioavailability of 
Organic Micropollutants. 

W91-02034 5B 


Multiresidue Method by High Performance 
Liquid Chromatography-based Fractionation 
and Gas Chromatographic Determination of 
Trace Levels of Pesticides in Air and Water. 
W91-02038 5A 


CHROMIUM 


Aqueous Behavior of Chromium in Coal Fly 
Ash. 
W91-01006 5B 


In Vivo Recovery of Glycogen Metabolism in 
Hemolymph and Tissues of a Freshwater Field 
Crab Barytelphusa guerini on Exposure to Hexa- 
valent Chromium. 

W91-01324 5c 


Reduction of Toxic Chromate in an Industrial 
Effluent by Use of a Chromate-Reducing Strain 
of Enterobacter Cloacae. 

W91-01641 5D 


Trends in the Heavy Metal Levels in the Dis- 
solved and Particulate Phase in the Dutch 
Rhine-Meuse (Maas) Delta. 

W91-01817 5B 


Minimization of |§ Chromium-Contaminated 
Wastewater at a Plating Facility in the Eastern 
United States. 

W91-01947 5D 


Behavior of Heavy Metals During Wastewater 
Treatment, I. Cadmium, Chromium and Copper. 
W91-02012 5D 


CHRONIC TOXICITY 


Behavioral Indicators of Sublethal Toxicity in 
Rainbow Trout. 
W91-01315 5c 


Effect of Heavy Metals on Bay Scallops, Surf 
Clams, and Blue Mussels in Acute and Long- 
term Exposures. 

W91-01973 5C 


CHRYSOPHYTA 


Utility of Scaled Chrysophytes for Inferring 
Lakewater pH in Northern New England Lakes. 
W91-01502 2H 


CHUBS 


Mercury, Cadmium and Lead Concentrations in 
Five Species of Freshwater Fish from Eastern 
England. 

W91-01822 5B 


CICHLID 
Effects of Water-Borne Cadmium on Plasma 
Cortisol and Glucose in the Cichlid Fish 
Oreochromis mossambicus. 
W91-01777 5C 


CIPROFIBRATE 
Induction of Peroxisome Proliferation in Rain- 
bow Trout Exposed to Ciprofibrate. 
W91-01280 5C 


CIVIL ENGINEERING 
Upgrading Antique Sewers. 
W91-01484 5B 


Siphoning Sludge. 
W91-01485 5D 


Grouting Slip Liners: The New Inside Story. 
W91-01486 


CLAMS 
Predicting Bioaccumulation Potential: A Test of 
a Fugacity-Based Model. 
W91-01316 5B 


Effect of Heavy Metals on Bay Scallops, Surf 
Clams, and Blue Mussels in Acute and Long- 
term Exposures. 

W91-01973 5C 


CLASSIFICATION 
Modified Koeppen Classification Applied to 
Model Simulations of Glacial and Interglacial 
Climates. 
W91-01091 2B 


Wetland Identification: A Means to Prevent Po- 
tential Public Health Problems. 
W91-01380 2H 


CLAY MINERALS 
Basic Model of Water- and Gas-flow through 
Smectite Clay Buffers. 
W91-01458 2G 


CLAYS 
Siltation of Stone-Surface Periphyton in Rivers 
by Clay-Sized Particles from Low Concentra- 
tions in Suspension. 
W91-01353 2J 


Basic Model of Water- and Gas-flow through 
Smectite Clay Buffers. 
W91-01458 2G 


Calibration and Validation of a Model of Non- 
Interactive Solute Leaching in a Clay-Loam 
Arable Soil. 

W91-01477 71C 


Clay, Dissolved Organic Matter, and Bacterial 
Interactions in Two Reservoirs. 
W91-01600 2H 


Laboratory Studies of the Flow of Some Organ- 
ic Solvents and Their Aqueous Solutions 
Through Bentonite and Kaolin Clays. 

W91-01781 5B 


CLEAN WATER ACT 
Clean Water Act: A Good Beginning. 
W91-01095 5G 


United States v. Larkins: Conflict Between Wet- 
land Protection and Agriculture; Exploration of 
the Farming Exemption to the Clean Water 
Act’s Section 404 Permit Requirements. 

W91-01123 6E 


Citizen Enforcement of Clean Water Act Viola- 
tions; The Supreme Court Steers a New Course 
over Muddied Waters; Gwaltney of Smithfield, 
Ltd. v. Chesapeake Bay Foundation, Inc. 

W91-01634 6E 





CLEANUP 
Field Evaluation of In-Situ Biodegradation of 
Chlorinated Ethenes: Part 2, Results of Biosti- 
mulation and Biotransformation Experiments. 
W91-01299 5G 


Multidimensional Simulation Applied to Water 
Resources Management. 
W91-01508 6B 


CLEANUP OPERATIONS 
Polycyclic Aromatic Hydrocarbon Emissions 
from the Combustion of Crude Oil on Water. 
W91-01066 5B 


EPA’s _ Pesticides-in-Groundwater Strategy: 
Agency Action in the Face of Congressional 
Inaction. 

W91-01094 5G 


Soil Clean Up by In-situ Aeration: V. Vapor 
Stripping from Fractured Bedrock. 
W91-01756 5G 


Groundwater Treatment with Zero Air Emis- 
sions. 
W91-01946 5G 


Performance of Selected In Situ Soil Decon- 
tamination Technologies: An Air Force Perspec- 
tive. 

W91-01949 5G 


Design Considerations for Soil Cleanup by Soil 
Vapor Extraction. 
W91-01952 5G 


Macroinvertebrate and Periphyton Response to 
Streambed Agitation for Release of Substrate- 
Trapped Hydrocarbons. 

W91-02019 SE 


CLEAR-CUTTING 
Nutrient Export in Stormflow Following Forest 
Harvesting and Site-Preparation in East Texas. 
W91-01009 5B 


Effects of Clearfelling a Sitka Spruce Stand on 
the Water Balance of a Peaty Gley Soil at Ker- 
shope Forest, Cumbria. 

W91-01069 4c 


CLIFFS-DOW SUPERFUND SITE 
Natural Bioremediation of Organic Contami- 
nants in Ground Water: Cliffs-Dow Superfund 
Site. 
W91-01782 5B 


CLIMATES 
Temporal Variability of Soil Wetness and Its 
Impact on Climate. 
W91-01090 2G 


Modified Koeppen Classification Applied to 
Model Simulations of Glacial and Interglacial 
Climates. 

W91-01091 2B 


CLIMATIC CHANGES 
Modified Koeppen Classification Applied to 
Model Simulations of Glacial and Interglacial 
Climates. 
W91-01091 2B 


Global Climate Change: Implications for Air 
Temperature and Water Supply in Canada. 
W91-01388 2B 


Potential Changes in Thermal Structure and 
Cycle of Lake Michigan Due to Global Warm- 
ing. 

W91-01389 2H 
Effects of Climate Warming on Dissolved 


Oxygen Concentrations in Lake Erie. 
W91-01391 2H 


SUBJECT INDEX 


Potential Application of Models in Forecasting 
the Effects of Climate Changes on Fisheries. 
W91-01392 2B 


Temperature-Oxygen Habitat for Freshwater 
and Coastal Striped Bass in a Changing Climate. 
W91-01393 2B 


Potential Changes in the Thermal Habitat of 
Great Lakes Fish after Global Climate Warm- 


ing. 
W91-01394 2B 


Potential Effects of Global Climate Warming on 
the Growth and Prey Consumption of Great 
Lakes Fish. 

W91-01395 2B 


Potential Loss of Thermal Habitat for Brook 
Trout, Due to Climatic Warming, in Two 
Southern Ontario Streams. 

W91-01397 81 


Sea Lamprey as an Early Responder to Climate 
Change in the Great Lakes Basin. 
W91-01398 2B 


Size-Dependent Winter Mortality of Young-of- 
the-Year White Perch: Climate Warming and 
Invasion of the Laurentian Great Lakes. 

W91-01399 81 


Climate, Population Viability, and the Zoogeo- 
graphy of Temperate Fishes. 
W91-01400 2B 


Climate Change and Fish Communities: A Con- 
ceptual Framework. 
W91-01401 8I 


Implications of Climate Change for Fisheries 
Management Policy. 
W91-01402 8I 


Influence of Temperature Changes on Aquatic 
Ecosystems: An Interpretation of Empirical 
Data. 

W91-01403 2B 


Decadal-Scale Changes of the Circulation in the 
Tropical Atlantic Sector Associated with Sahel 
Drought. 

W91-01465 2B 


CLIMATIC DATA 


Regionalization and Spatial Estimation of Ethio- 
pian Mean Annual Rainfall. 
W91-01466 2B 


CLIMATIC EFFECTS 


Climate, Population Viability, and the Zoogeo- 
graphy of Temperate Fishes. 
W91-01400 2B 


CLIMATOLOGY 


Temporal Variability of Soil Wetness and Its 
Impact on Climate. 
W91-01090 2G 


Modified Koeppen Classification Applied to 
Model Simulations of Glacial and Interglacial 
Climates. 

W91-01091 2B 


Climate and Vegetation in China. III. Water 
Balance and Distribution of Vegetation. 
W91-01125 21 


Surface Energy Balance of a Perennial Snow- 
bank, Melville Island, Northwest Territories, 
Canada. 

W91-01370 2C 


Biosedimentology and Paleohydrology of Holo- 
cene Stromatolites from Lake Tanganyika (Bio- 
sedimentologie des Stromatolites Holocenes du 
lac Tanganyika (Burundi). Implications Hydro- 
logiques). 

W91-01372 2J 


CLIMATOLOGY 


Global Climate Change: Implications for Air 
Temperature and Water Supply in Canada. 
W91-01388 2B 


Potential Changes in Thermal Structure and 
Cycle of Lake Michigan Due to Global Warm- 
ing. 

W91-01389 2H 


Thermal Structure of the Lower Great Lakes in 
a Warm Year: Implications for the Occurrence 
of Hypolimnion Anoxia. 

W91-01390 2H 


Effects of Climate Warming on Dissolved 
Oxygen Concentrations in Lake Erie. 
W91-01391 2H 


Potential Application of Models in Forecasting 
the Effects of Climate Changes on Fisheries. 
W91-01392 2B 


Temperature-Oxygen Habitat for Freshwater 
and Coastal Striped Bass in a Changing Climate. 
W91-01393 2B 


Potential Changes in the Thermal Habitat of 
Great Lakes Fish after Global Climate Warm- 
ing. 

W91-01394 2B 


Potential Effects of Global Climate Warming on 
the Growth and Prey Consumption of Great 
Lakes Fish. 

W91-01395 2B 


Potential Loss of Thermal Habitat for Brook 
Trout, Due to Climatic Warming, in Two 
Southern Ontario Streams. 

W91-01397 8I 


Sea Lamprey as an Early Responder to Climate 
Change in the Great Lakes Basin. 
W91-01398 2B 


Size-Dependent Winter Mortality of Young-of- 
the-Year White Perch: Climate Warming and 
Invasion of the Laurentian Great Lakes. 

W91-01399 81 


Climate, Population Viability, and the Zoogeo- 
graphy of Temperate Fishes. 
W91-01400 2B 


Influence of Temperature Changes on Aquatic 
Ecosystems: An Interpretation of Empirical 
Data. 

W91-01403 2B 


Relationship Between Canadian Prairie Dry and 
Wet Months and Circulation Anomalies in the 
Mid-Troposphere. 

W91-01429 2B 


Relevance of the Microphysical and Radiative 
Properties of Cirrus Clouds to Climate and Cli- 
matic Feedback. 

W91-01445 2B 


Spatial Variability of Annual Precipitation and 
ENSO Events in Western Peru. 
W91-01463 2B 


Decadal-Scale Changes of the Circulation in the 
Tropical Atlantic Sector Associated with Sahel 
Drought. 

W91-01465 2B 


Regionalization and Spatial Estimation of Ethio- 
pian Mean Annual Rainfall. 
W91-01466 2B 


Temporal and Spatial Characteristics of Annual 
Precipitation over the Balkans in the Twentieth 
Century. 

W91-01467 2B 





CLIMATOLOGY 


Thunderstorms above Frontal Surfaces in Envi- 
ronments without Positive CAPE. Part I: A 
Climatology. 

W91-01481 2B 


Thunderstorms above Frontal Surfaces in Envi- 
ronments without Positive CAPE. Part II: Orga- 
nization and Instability Mechanisms. 

W91-01482 2B 


Record-Breaking Rise of Great Salt Lake in 
1981-1986 Related to Anomalous Mid-Tropas- 
pheric Wind Patterns. 

W91-01580 2H 


New Equation for the Atmospheric Energy 
Budget (Eine Neue Gleichung fuer die Atmos- 
phaerischen Energiehaushaelte). 

W91-01581 2B 


Changeable Weather-A Chaotic Phenomenon 
Triggered off by Mesoscale Precipitation-Eddies 
(Wetterlaunen als Chaotische Meso-Skalige 
Strukturen). 

W91-01582 2B 


Climatic Control of Vegetation Distribution: 
The Role of the Water Balance. 
W91-01684 2B 


CO2 Climate Sensitivity and Snow-Sea-Ice 
Albedo Parameterization in an Atmospheric 
GCM Coupled to a Mixed-Layer Ocean Model. 
W91-01694 sc 


Perspective on El Nino and La Nina: Global 
Implications for Stream Ecology. 
W91-01811 2B 


CLOGGING 
Biofilm Growth and the Related Changes in the 
Physical Properties of a Porous Medium. 1. Ex- 
perimental Investigation. 
W91-01531 2F 


Biofilm Growth and the Related Changes in the 
Physical Properties of a Porous Medium. 2. Per- 
meability. 

W91-01532 2F 


Biofilm Growth and the Related Changes in the 
Physical Properties of a Porous Medium. 3. Dis- 
persivity and Model Verification. 

W91-01533 2F 


Substrate and Biomass Transport in a Porous 
Medium. 
W91-01534 2F 


CLOTHING 
Primer on Clothing Systems for Cold-Weather 
Field Work. 
W91-01846 7B 


CLOUD CHEMISTRY 
Design for an Occult Precipitation Collector. 
W91-01291 7B 


CLOUD LIQUID WATER 
Hailstones as Cloud Water Composition Probes: 
An Initial Assessment. 
W91-01289 2K 


Persistence of Seeding Effects in a Winter Oro- 
graphic Cloud Seeded with Silver Iodide 
Burned in Acetone. 

W91-01473 3B 


CLOUD PHYSICS 
Semi-Empirical Approach to Estimate Vertical 
Transport by Nonprecipitating Convective 
Clouds on a Regional Scale. 
W91-01287 5B 


Relevance of the Microphysical and Radiative 
Properties of Cirrus Clouds to Climate and Cli- 
matic Feedback. 

W91-01445 2B 
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Changeable Weather-A Chaotic Phenomenon 
Triggered off by Mesoscale Precipitation-Eddies 
(Wetterlaunen als Chaotische Meso-Skalige 
Strukturen). 

W91-01582 2B 


Entrainment and Mixing Processes as Related to 
Droplet Growth in Warm Midlatitude and 
Tropical Clouds. 

W91-01657 2B 


Precipitation Production in a Large Montana 
Hailstorm: Airflow and Particle Growth Trajec- 
tories. 

W91-01658 2B 


CLOUD SEEDING 


Meta-Analytic Reappraisal of Statistical Results 
in the Environmental Sciences: The Case of a 
Hydrological Effect of Cloud Seeding. 

W91-01470 3B 


Further Exploratory Evaluations of Grossver- 
such IV Using Hailpad Data: Analysis of Hail 
Patterns and Stratification by Storm Type for 
Seeding Effect. 

W91-01471 2B 


Persistence of Seeding Effects in a Winter Oro- 
graphic Cloud Seeded with Silver Iodide 
Burned in Acetone. 

W91-01473 3B 


CLOUDS 


Temporal Variability of Soil Wetness and Its 
Impact on Climate. 
W91-01090 2G 


Design for an Occult Precipitation Collector. 
W91-01291 7B 


Entrainment and Mixing Processes as Related to 
Droplet Growth in Warm Midlatitude and 
Tropical Clouds. 

W91-01657 2B 


COAGULANTS 


Surface Ionization of Polynuclear Species in 
AI(III) Hydrolysis--I. Titration Results. 
W91-01413 5F 


Surface Ionization of Polynuclear Species in 
AI(II1) Hydrolysis--II. A Conditional Equilibri- 
um Model. 

W91-01414 5F 


COAGULATION 


Physico-Chemical Treatment of Wastewater: 
Experience and Future Development. 
W91-01232 5D 


Water Treatment Technology for Removing 
Pesticides From Water. 
W91-01252 5F 


COAL MINES 


Unexpected Hydrologic Perturbation in an 
Abandoned Underground Coal Mine: Response 
to Surface Reclamation. 

W91-01098 4C 


Effect of Environmental Storage Conditions on 
the Organic Content of Simulated Coal Lea- 
chates. 

W91-01689 5G 


COAL MINING EFFECTS 


Buffering Capacity of Coal Mine Spoils and Fly 
Ash as a Factor in the Protection of the Aquatic 
Environment. 

W91-01455 5G 


Prediction of Mine Drainage Quality in Pennsyl- 
vania. 
W91-01963 5B 


COAL SPOIL 
Temporal Solubility Trends of Aluminum and 
Iron Leached from Coal Spoils and Contaminat- 
ed Soil Materials. 
W91-01007 5B 


Influence of Water Chemistry on Suspended 
Solids in Coal Mine Sedimentation Ponds. 
W91-01013 5D 


COAL STORAGE 
Effect of Environmental Storage Conditions on 
the Organic Content of Simulated Coal Lea- 
chates. 
W91-01689 5G 


COAL WASTES 
Aqueous Behavior of Chromium in Coal Fly 
Ash. 
W91-01006 5B 


COASTAL AREAS 
Variability of Mangrove Ecosystems Along the 
Brazilian Coast. 
W91-01136 2L 


COASTAL ENVIRONMENT 
Environmental Factors Affecting Benthic In- 
faunal Communities of the Western Arabian 
Gulf. 
W91-01626 2L 


COASTAL LAGOONS 
Macroinfaunal Community of a Tropical Estua- 
rine Lagoon. 
W91-01133 2L 


Cananeia Lagoon Estuarine System, Sao Paulo, 
Brazil. 
W91-01135 2L 


COASTAL MARSHES 
Processes Governing Marsh Formation in a 
Rapidly Subsiding Coastal Environment. 
W91-01088 2L 


Fate of Added N-15 Labelled Nitrogen in a 
Sagittaria lancifolia L. Gulf Coast Marsh. 
W91-01741 2H 


COASTAL PLAINS 
Production and Carbon Isotopic Composition of 
Bacterial CO2 in Deep Coastal Plain Sediments 
of South Carolina. 
W91-01297 2J 


Effect of Nutrient Content on Leaf Decomposi- 
tion in a Coastal Plain Stream: A Comparison of 
Green and Senescent Leaves. 

W91-01742 2H 


Hydrogeology of Aquifers in Cretaceous and 
Younger Rocks in the Vicinity of Onslow and 
Southern Jones Counties, North Carolina. 

W91-01841 2F 


Simulation of Ground-Water Flow in Aquifers 
in Cretaceous Rocks in the Central Coastal 
Plain, North Carolina. 

W91-01843 2F 


COASTAL STREAMS 
Effect of Nutrient Content on Leaf Decomposi- 
tion in a Coastal Plain Stream: A Comparison of 
Green and Senescent Leaves. 
W91-01742 2H 


COASTAL WATERS 
Episodic Changes in Lateral Transport and Phy- 
toplankton Distribution in South San Francisco 
Bay. 
W91-01045 2L 


Phytoplankton Biomass, Production and 
Growth Limitations on the Huanghe (Yellow 
River) Continental Shelf. 

W91-01058 2L 





Biofilm Characteristics in Coastal Waters of 
Bombay. 
W91-01170 2L 


Gulf Coast Flood Routing. 
W91-01210 2E 


Appraisal of the Potential Health Impacts of 
Sewage Disposal to UK Coastal Waters. 
W91-01278 5B 


Determination of Trace Quantities of Organotin 
Compounds in Coastal Waters of Greece by 
Graphite Furnace Atomic Absorption Spec- 
trometry. 

W91-01823 5A 


Mud Balance for Belgian-Dutch Coastal Waters 
Between 1969 and 1986. 
W91-01934 


Denitrification and Nitrous Oxide in the North 
Sea. 
W91-01935 5B 


Phytoplankton Biomass and Potential Nutrient 
Limitation of Phytoplankton Development in 
the Southeastern North Sea in Spring 1985 and 
1986. 

W91-01937 2L 


Primary Production and Nitrogen Assimilation 
in the North Sea During July 1987. 
W91-01938 2L 


COASTAL ZONE MANAGEMENT 
Environmental Evaluation Procedure for Coast- 
al Developments in South Africa. 

W91-01122 6B 


Coastal Zone Management in British Columbia: 
An Institutional Comparison with Washington, 
Oregon, and California. 

W91-01618 6E 


Response of Coastal Zone Management Pro- 
grams to Sea Level Rise in the United States. 
W91-01619 6B 


Eye to Eye with Hurricane Gloria on Virginia’s 
Tangier Island. 
W91-01620 6B 


Permit Reform Through Coastal Consistency 
Preview: An Analysis of Alaska’s Coordinated 
Process. 

W91-01621 6F 


Integration of Long-Term Fish Kill Data with 
Ambient Water Quality Monitoring Data and 
Application to Water Quality Management. 

W91-01635 5C 


COASTS 
Estimation of Ammonification and Ammonium 
Assimilation in Surficial Coastal and Estuarine 
Sediments. 
W91-01035 2L 


Environmental Factors Affecting Benthic In- 
faunal Communities of the Western Arabian 
Gulf. 

W91-01626 2L 


COLD REGIONS 
Primer on Clothing Systems for Cold-Weather 
Field Work. 
W91-01846 7B 


COLD WEATHER CONSTRUCTION 
Initial Period of Operation of the Channel Dam 
of the Kureika Hydroelectric Station. 
W91-01542 8A 


COLIFORMS 
Shore-Based Microbiological Sampling of Rec- 
reational/Bathing Waters: Possible Problems 
and Solutions. 
W91-01234 SA 
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Incidence of Enteroviruses Around the Welsh 
Coast: A Three Year Intensive Survey. 
W91-01236 5B 


Microbiological Quality of an Inland Surface 
Water Used for Recreational Purposes. 
W91-01237 5B 


Improved Detection of Acid Mine Water 
Stressed Coliform Bacteria on Media Containing 
Catalase and Sodium Pyruvate. 

W91-01770 5A 


COLOR REMOVAL 
Ozonation at Belle Glade, Florida: A Case His- 


tory. 
W91-01169 5F 


COLORADO 
Diurnal Variations in the Inorganic Solute Con- 
tent of Water Draining from an Alpine Snow- 
patch. 
W91-01083 2K 


Sustainable Rates of Sewage Sludge for Dryland 
Winter Wheat Production: I. Soil Nitrogen and 
Heavy Metals. 

W91-01503 SE 


Sustainable Rates of Sewage Sludge for Dryland 
Winter Wheat Production: II. Production and 
Income. 

W91-01504 SE 


COLORIMETRY 
Beta-Glucuronidase as a Rapid Colorimetric 
Assay for E. Coli in Water and Sewage Samples. 
W91-01242 5A 


COLUMBIA PLATEAU 
Ground-Water Levels, Springs 1985, and 
Ground-Water Level Changes, Spring 1983 to 
Spring 1985, in Three Basalt Units Underlying 
the Columbia Plateau, Washington and Oregon. 
W91-01868 71C 


COLUMBIA RIVER 
Hydroelectric Dams and the Decline of Chinook 
Salmon in the Columbia River Basin. 
W91-01560 6G 


COMBINED SEWER OVERFLOWS 
Pollution Aspects of Storm-Sewage Overflows. 
W91-01268 5B 


COMPACTION 
Interbed Storage Changes and Compaction in 
Models of Regional Groundwater Flow. 
W91-01513 2F 


COMPLIANCE 
Industrial Pretreatment: 
Point... 
W91-01565 5D 


COMPOST 
Characterization of Compost with Respect to Its 
Content of Heavy Metals, Part I: Sample Diges- 
tion and ICP-AES Analysis. 
W91-01986 SE 


COMPOSTING 
Fundamentals and Application of Windrow 
Composting. 
W91-01154 SE 


Cooperation--To a 


Compost Odor Control Through Process Opti- 
mization. 
W91-01662 5D 


COMPREHENSIVE PLANNING 
Role of Asset Management. 
W91-01272 6A 


COMPUTER-AIDED DESIGN 
Computer Aided Planning of Drainageway Im- 
provements Made Easy with LOTUS 1-2-3. 
W91-01205 7C 


COMPUTERS 


COMPUTER MODELS 
Modeling Linked Watershed and Lake Processes 
for Water Quality Management Decisions. 
W91-01012 5G 


User Defined Conduits in the EXTRAN Block 
of SWMM. 
W91-01189 4C 


Application of SWMM in the New Orleans 
Area. 
W91-01195 4c 


Distributed Rainfall-Runoff Modeling Based on 
Digital Map Database. 
W91-01203 7C 


Solving Groundwater Flow Problems by Conju- 
gate-Gradient Methods and the Strongly Implic- 
it Procedure. 

W91-01515 2F 


Implementation of On-Line Control Scheme for 
City Water System. 
W91-01559 5F 


Balancing the SCADA Equation for the First- 
Time User. 
W91-01564 7B 


Simulation Model of Water Depth in Mangrove 
Basin Forests. 
W91-01989 2L 


COMPUTER PROGRAMS 
Multi-Model Micro-Computer Based Wet De- 
tention Basin Design Methodology. 
W91-01200 4c 


Hydrologic Data Automation Using AutoCAD. 
W91-01202 7C 


PC-SYNOP, A Rainfall Analysis Tool. 
W91-01204 71C 


Computer Aided Planning of Drainageway Im- 
provements Made Easy with LOTUS 1-2-3. 
W91-01205 7C 


Determination of Designated Floodway Bound- 
aries Around Long Islands in Stream Channels. 
W91-01209 2E 


Hydrogeologic Database for Ground-Water 
Modeling. 
W91-01298 7C 


Balancing the SCADA Equation for the First- 
Time User. 
W91-01564 7B 


Development of an Expert System Embedding 
Pattern Recognition Technique for Groundwat- 
er Pollution Source Identification. 

W91-01825 5B 


Evaluation of Three Electronic Report Process- 
ing Systems for Preparing Hydrologic Reports 
of the U.S. Geological Survey, Water Resources 
Division. 

W91-01832 10C 


COMPUTERIZED IRRIGATION 
SCHEDULING 
Computerized Scheduling for Irrigation Man- 
agement and Pumping Operations in the Water- 
course Command. 
W91-01404 3F 


COMPUTERS 
Q2x: An (Expert) Systems Approach to Quanti- 
ty and Quality Management of Strategic Re- 
sources. 
W91-01213 5G 





COMPUTERS 


U.S. Geological Survey National Computer 
Technology Meeting: Program and Abstracts, 
May 7-11, 1990. 

W91-01848 7c 


CONCRETE DAMS 
Monitoring High Concrete Dams During Their 
Construction and Service. 
W91-01440 8F 


Mechanism of the Opening of the Concrete- 
Rock Joint in the Sayano-Shushenskoe Dam. 
W91-01441 8F 


Concerning the Problem of Assigning the Com- 
positions of Steel Fiber-reinforced Concretes. 
W91-01549 8F 


Geodetic Problems in the Construction of High 
Concrete Dams. 
W91-01652 8A 


CONCRETE TECHNOLOGY 
Reinforcement of In-Service Retaining Struc- 
tures. 
W91-01442 8A 


Concerning the Problem of Assigning the Com- 
positions of Steel Fiber-reinforced Concretes. 
W91-01549 8F 


Investigation of Concrete in Absorbing Form- 
work. 
W91-01653 8F 


Dam Renovation: From Investigation to Repair. 
W91-01748 8F 


CONCRETE TESTING 
Investigation of Concrete in Absorbing Form- 
work. 
W91-01653 8F 


CONCRETES 
Investigation of Concrete in Absorbing Form- 
work. 
W91-01653 8F 


CONDENSATES 
Entrainment and Mixing Processes as Related to 
Droplet Growth in Warm Midlatitude and 
Tropical Clouds. 


W91-01657 2B 


CONDUCTIVITY 
Most Dilute Lake in the World. 
W91-01348 2H 


Indicators of Chemical Pollution from Septic 
Systems. 
W91-01785 5A 


CONDUITS 
User Defined Conduits in the EXTRAN Block 
of SWMM. 
W91-01189 4C 


Revised Runoff Block of SWMM. 
W91-01190 4C 


CONNECTICUT RIVER VALLEY 
Summary of Public Water-Supply Withdrawals 
and Geohydrologic Data for the Lower Con- 
necticut River Valley from Windsor to Vernon, 
Vermont. 
W91-01845 2F 


CONSERVATION 
Bersani v. EPA: Toward a Plausible Interpreta- 
tion of the 404(b)(1) Guidelines for Evaluating 
Permit Applications for Wetland Development. 
W91-01092 5G 


Federal-State Tensions in Australian Environ- 


mental Management: The World Heritage Issue. 
W91-01102 6G 
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Queensland Rainforest and Wetlands Conflict: 
Australia’s External Affairs Power--Domestic 
Control and International Conservation. 

W91-01104 6E 


CONSTRUCTION 
Measuring the Productivity of Construction 
Maintenance Operations. 
W91-01749 5F 


CONSTRUCTION JOINTS 
Mechanism of the Opening of the Concrete- 
Rock Joint in the Sayano-Shushenskoe Dam. 
W91-01441 8F 


CONSTRUCTION METHODS 
Design of Rock Slopes in Soviet Hydropower 
Construction Practice. 
W91-01433 8A 


Reinforcement of In-Service Retaining Struc- 
tures. 
W91-01442 8A 


Effective Design of Facings of Blast-formed 
Dams. 
W91-01547 8A 


What Results when the Building Codes are not 
Observed. 
W91-01550 8B 


CONSUMPTIVE USE 
Effects of Irrigation Methods on Growth, Yield 
and Consumptive Use of Water of Banana cv. 
Nendran Grown in Clay Loam Soils. 
W91-01117 3F 


CONTACT BEDS 
Gravel Bed Hydroponic Systems Used for Sec- 
ondary and Tertiary Treatment of Sewage Efflu- 
ent. 
W91-01276 5D 


CONTACTORS 
Anaerobic Treatment of Baker’s 
Wastewater: II. Sulfate Removal. 
W91-01322 5D 


CONTAMINATION 
EPA’s Pesticides-in-Groundwater Strategy: 
Agency Action in the Face of Congressional 
Inaction. 
W91-01094 5G 
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CONTINENTAL SHELF 
Direct Impacts of Outer Continental Shelf Ac- 
tivities on Wetland Loss in the Central Gulf of 
Mexico. 
W91-01099 2L 


Influence of Hudson Bay Runoff and Ice-Melt 
on the Salinity of the Inner Newfoundland Shelf. 
W91-01432 2E 


CONTROL SYSTEMS 
Implementation of On-Line Control Scheme for 
City Water System. 
W91-01559 5F 


CONVECTION 
Momentary Instability of a Saturated Porous 
Layer with a Time-Dependent Temperature 
Distribution, and the Most Unstable Disturb- 
ance. 
W91-01518 5B 


Stream Functions and Equivalent Freshwater 
Heads for Modeling Regional Flow of Variable- 
Density Groundwater. 2. Application and Impli- 
cations for Modeling Strategy. 

W91-01525 2F 


CONVECTIVE CLOUDS 
Semi-Empirical Approach to Estimate Vertical 
Transport by Nonprecipitating Convective 
Clouds on a Regional Scale. 
W91-01287 5B 


CONVECTIVE PRECIPITATION 
Thunderstorms above Frontal Surfaces in Envi- 
ronments without Positive CAPE. Part I: A 
Climatology. 

W91-01481 2B 


Thunderstorms above Frontal Surfaces in Envi- 
ronments without Positive CAPE. Part II: Orga- 
nization and Instability Mechanisms. 

W91-01482 2B 


COOLING PONDS 
Peculiarities of the Formation of Bottom Depos- 
its in a Closed-Cooling Pond. 
W91-01444 8C 


COOPERATIVES 
Hydrological 
HOMS. 
W91-01274 7c 


Information Transfer Using 


COPEPODS 
Comparative Toxicities of Selected Industrial 
Chemicals to Microorganisms and Other Aquat- 
ic Organisms. 
W91-02041 5C 


COPPER 
Green Oysters Caused by Copper Pollution on 
the Taiwan Coast. 
W91-01108 5C 


Copper Toxicity to Paratya australiensis: I. In- 
fluence of Nitrilotriacetic Acid and Glycine. 
W91-01258 5C 


Copper Toxicity to Paratya australiensis: II. In- 
fluence of Bicarbonate and Ionic Strength. 
W91-01259 5C 


Copper Toxicity to Paratya australiensis: III. 
Influence of Dissolved Organic Matter. 
W91-01260 SC 


Macroinvertebrate Community Responses to 
Copper in Laboratory and Field Experimental 
Streams. 

W91-01312 5C 


Distribution of Heavy Metals in Gove Harbour, 
Northern Territory, Australia. 
W91-01813 5B 


Trends in the Heavy Metal Levels in the Dis- 
solved and Particulate Phase in the Dutch 
Rhine-Meuse (Maas) Delta. 

W91-01817 5B 


Zinc and Copper in Fish from Natural Waters 
and Rearing Ponds in Northern Italy. 
W91-01958 5B 


Transport of Heavy Metals Within a Small 
Urban Catchment. 
W91-01992 5B 


Behavior of Heavy Metals During Wastewater 
Treatment, I. Cadmium, Chromium and Copper. 
W91-02012 5D 


Effects of Diet, Water Hardness, and Population 
Source on Acute and Chronic Copper Toxicity 
to Ceriodaphnia dubia. 

W91-02024 5C 


COPPER COMPOUNDS 
Molluscicidal and Piscicidal Properties of 
Copper(II) Tetraoxosulfate(VI) on Bulinus glo- 
bosus (Morelet) and Clarias anguillaris (L). 
W91-01363 5C 


Examination of the Range of Copper Complex- 
ing Ligands in Natural Waters Using a Combina- 
tion of Cathodic Stripping Voltammetry and 
Computer Simulation. 

W91-01715 5B 





COPPER SULFATE 
Effect of Copper Sulfate on Hematology, Blood 
Chemistry, and Hepato-Somatic Index of an 
Indian Catfish, Heteropneustes fossilis (Block), 
and Its Recovery. 
W91-01325 5€ 


CORES 
Variability of Diatom Concentrations and Accu- 
mulation Rates in Sediments of a Smal! Lake 
Basin. 
W91-01049 2H 


Paleoecological Investigation of Recent Lake 
Acidification in the Adirondack Mountains, 
N.Y. 

W91-01499 5B 


Sequentially Extracted Metals in Adirondack 
Lake Sediment Cores. 
W91-01500 2H 


CORN 
Water and Fertilizer Interrelations with Irrigat- 
ed Maize. 
W91-01408 3F 


Heat Stress, Plant-Available Soil Moisture, and 
Corn Yields in Iowa: A Short- and Long-Term 
View. 

W91-01703 3F 


CORROSION 
Contamination of Potable Water by Corrosion of 
Tin-Lead Soldered Joints. 
W91-01222 5B 


COSMIC RAYS 
Thunderstorms, Cosmic Rays, and Solar-Lunar 
Influences. 
W91-01490 2B 


COST ANALYSIS 
Adopting Water-Conserving Irrigation Technol- 
ogy: The Case of Surge Irrigation in Arizona. 
W91-01405 3F 


Sustainable Rates of Sewage Sludge for Dryland 
Winter Wheat Production: II. Production and 
Income. 

W91-01504 SE 


COST-BENEFIT ANALYSIS 
Water Quality: The Public Dimension. 
W91-01218 5G 


Demand-Based Benefit-Cost Model of Participa- 
tion in Water Project. 
W91-01551 6D 


COSTA RICA 
Seasonal and Tidal Abundance of Crab Larvae 
in a Tropical Mangrove System, Gulf of Nicoya, 
Costa Rica. 
W91-01927 2L 


CRABS 
In Vivo Recovery of Glycogen Metabolism in 
Hemolymph and Tissues of a Freshwater Field 
Crab Barytelphusa guerini on Exposure to Hexa- 
valent Chromium. 
W91-01324 5C 


Seasonal and Tidal Abundance of Crab Larvae 
in a Tropical Mangrove System, Gulf of Nicoya, 
Costa Rica. 

W91-01927 2 


Concentrations of Organochlorine Compounds 
in the Hermit Crab Pagurus bernhardus from the 
German Bight, December 1988 - May 1989. 

W91-01941 5B 


CREOSOTE 
Effect of Sediment Spatial Variance and Collec- 
tion Method on Cladoceran Toxicity and Indige- 
nous Microbial Activity Determinations. 
W91-01262 5A 
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CROP PRODUCTION 
Agriculture: A Positive Contribution to Water 
Quality. 
W91-01249 5G 


CROP YIELD 
Effect of Scheduling Irrigation and Phosphorus 
Levels on Yield of Pigeonpea in Gang Com- 
mand Area. 
W91-01116 3F 


Canopy Temperature as an Indicator of Differ- 
ential Water Use and Yield Performance Among 
Wheat Cultivars. 

W91-01407 3F 


Water and Fertilizer Interrelations with Irrigat- 
ed Maize. 


W91-01408 3F 


Dynamics of Root and Shoot Growth of Barley 
Under Various Levels of Salinity and Water 
Stress. 

W91-01409 3F 


Heat Stress, Plant-Available Soil Moisture, and 
Corn Yields in Iowa: A Short- and Long-Term 
View. 

W91-01703 3F 


Cropping System and Tillage Effects on Avail- 
able Soil Water and Yield of Grain Sorghum and 
Winter Wheat. 

W91-01705 3F 


CROPS 
Nitrate Leaching from Systematically Tiled 
Potato Fields in New Brunswick, Canada. 
W91-01016 5B 


CROWNVETCH 
Triazine Herbicide Fate in a No-Tillage Corn 
(Zea mays L.)-Crownvetch (Coronilla varia L.) 
‘Living Mulch’ System. 
W91-01709 5B 


CRUST DEVELOPMENT 
Laboratory Experiments on Crust Development 
and Rainsplash Erosion of Loess Soils, China. 
W91-01087 2J 


CRUSTACEANS 
Effects of Salinity, Temperature, and Cadmium 
on Cadmium-binding Protein in the Grass 
Shrimp, Palaemonetes pugio. 
W91-01309 5B 


In Vivo Recovery of Glycogen Metabolism in 
Hemolymph and Tissues of a Freshwater Field 
Crab Barytelphusa guerini on Exposure to Hexa- 
valent Chromium. 

W91-01324 5C 


Occurrence of Limnic Micro-Crustaceans in Re- 
lation to pH and Humic Content in Swedish 
Water Bodies. 

W91-01350 2H 


Partitioning of Lindane Between Sediment, 
Water and the Crustacean Metapenaeus ma- 
cleayi. 

W91-02042 5B 


CULTIVATED LANDS 
Effect of Rock Bunds and Tied Ridges on Soil 
Water Content and Soil Properties in the Sudan 
Savannah of Burkina Faso. 
W91-01330 3F 


CULTURE MEDIA 
Improved Detection of Acid Mine Water 
Stressed Coliform Bacteria on Media Containing 
Catalase and Sodium Pyruvate. 
W91-01770 5A 


CYCLING NUTRIENTS 


CULTURING TECHNIQUES 


Chemostat Studies of a Mixed Culture Growing 
on Phenolics. 
W91-01175 5D 


Growth of Bacteria on Organic Matter Pro- 
duced by Algae in Continuous Cultures. 
W91-01589 2H 


Simple and Rapid Method for Screening of 
Heavy Oil-Degrading Bacteria from Marine En- 
vironment. 

W91-01961 5G 


CURRENT METERS 


Shot-Sensor Method of Measuring Currents in 
Shallow Estuarine Waters. 
W91-01900 7B 


CYANOPHYTA 


Molybdenum and Sulfate as Controls on the 
Abundance of Nitrogen-Fixing Cyanobacteria in 
Saline Lakes in Alberta. 

W91-01034 2H 


Environmental Factors Affecting the Produc- 
tion of Peptide Toxins in Floating Scums of the 
Cyanobacterium Microcystis aeruginosa in a Hy- 
pertrophic African Reservoir. 

W91-01065 2H 


Is It Possible to Regain an Ecological Balance in 
a Lake With Blooms of Nuisance Microorga- 
nisms. 

W91-01220 5sC 


Cyanobacterial Toxins in European Waters: Oc- 
currence, Properties, Problems and Require- 
ments. 

W91-01221 5B 


Colonization Process of a Typical Epilithic 
Algal Community--Homoeothrix janthina-Ach- 
nanthes japonica Community--in a Less Polluted 
River in Japan (in Japanese). 

W91-01383 2H 


Isolation and Characterization of Hepatotoxic 
Microcystin Homologs from the Filamentous 
Freshwater Cyanobacterium Nostoc sp. Strain 
152. 

W91-01761 2H 


Effects of Light, Temperature, Nitrate, Ortho- 
phosphate, and Bacteria on Growth of and He- 
patotoxin Production by Oscillatoria agardhii 
Strains. 

W91-01762 5B 


Morphometric and X-ray Energy Dispersive 
Approach to Monitoring pH-Altered Cadmium 
Toxicity in Anabaena flos-aquae. 

W91-02027 5C 


Toxicity and Bioaccumulation of Selenate, Sele- 
nite and Seleno-L-Methionine in the Cyanobac- 
terium Anabaena flos-aquae. 

W91-02028 5C 


CYCLING NUTRIENTS 


Nutrient Dynamics in a Floating Mat and Pond 
System with Special Reference to Its Vegeta- 
tion. 

W91-01126 2H 


Bacterial Mediation in the Utilization of Carbon 
and Nitrogen from Detrital Complexes by Cras- 
sostrea virginica. 

W91-01141 2L 


Decomposition Rate, Chemical Composition and 
Nutrient Recycling of Nymphaea alba L. Float- 
ing Leaf Blade Detritus as Influenced by pH, 
Alkalinity and Aluminium in Laboratory Experi- 
ments. 

W91-01332 2H 





CYCLING NUTRIENTS 


Sustainable Rates of Sewage Sludge for Dryland 
Winter Wheat Production: II. Production and 
Income. 

W91-01504 SE 


Existing Forms of Phosphorus in Sediment from 
Middle and Northern Taiwan Strait (in Chinese). 
W91-01575 2L 


Experimental Use of Dialysis Chamber Arrays 
to Study P-Fluxes in the Bay of Quinte, 1987. 
W91-01796 2H 


CYTOCHROMES 
Interaction of Carbon Tetrachloride with Beta- 
Naphthoflavone-Mediated Cytochrome P450 In- 
duction in Winter Flounder (Pseudopleuronectes 
americanus). 
W91-01279 SC 


CYTOLOGY 
Detection of Organic Toxic Pollutants in Water 
and Waste-Water by Liquid Chromatography 
and In Vitro Cytotoxicity Tests. 
W91-01712 5A 


CZECHOSLOVAKIA 
Numbers and Activity of Bacterioplankton in 
Various Types of Waters in Czechoslovakia: Re- 
lations to Chlorophyll Concentration. 
W91-01610 2H 


DAM CONSTRUCTION 


Design of Rock Slopes in Soviet Hydropower 
Construction Practice. 
W91-01433 8A 


Analytical Method of Calculating Slope Stabili- 


ty. 
W91-01434 8D 


Monitoring High Concrete Dams During Their 
Construction and Service. 
W91-01440 8F 


Initial Period of Operation of the Channel Dam 
of the Kureika Hydroelectric Station. 
W91-01542 8A 


Effective Design of Facings of Blast-formed 
Dams. 
W91-01547 8A 


Concerning the Problem of Assigning the Com- 
positions of Steel Fiber-reinforced Concretes. 
W91-01549 8F 


Geodetic Problems in the Construction of High 
Concrete Dams. 
W91-01652 8A 


DAM DESIGN 
Predicting Wave Formation in Mountain Reser- 
voirs During Landfalls and Landslides. 
W91-01443 8B 


Effective Design of Facings of Blast-formed 
Dams. 
W91-01547 8A 


Concerning the Problem of Assigning the Com- 
positions of Steel Fiber-reinforced Concretes. 
W91-01549 8F 


Geodetic Problems in the Construction of High 
Concrete Dams. 
W91-01652 8A 


DAM EFFECTS 
Effect of Hydropower Peaking Flow Fluctua- 
tions on Community Structure and Feeding 
Guilds of Invertebrates Colonizing Artificial 
Substrates in a Large Impounded River. 
W91-01357 4C 


Hydroelectric Dams and the Decline of Chinook 


Salmon in the Columbia River Basin. 
W91-01560 6G 


SU-26 


SUBJECT INDEX 


Heterotrophic Microplankton in Plankton Suc- 
cessions and Self Purification Processes along 
the Yenisei River. 

W91-01616 2H 


Effect of the Riga Hydroelectric Station on the 
Current Velocity Near Wharves of the Riga 
Commercial Seaport. 

W91-01647 8B 


Abundance of Spawning Pacific Salmon in Two 
Lake Superior Streams, 1981-1987. 
W91-01791 8I 


Perspective on America’s Vanishing Streams. 
W91-01812 


Suspended Sediment and Bed Load Problems of 
the Upper Rhine. 
W91-01871 4D 


DAM FAILURE 


Mechanism of the Opening of the Concrete- 
Rock Joint in the Sayano-Shushenskoe Dam. 
W91-01441 8F 


Predicting Wave Formation in Mountain Reser- 
voirs During Landfalls and Landslides. 
W91-01443 8B 


DAM FOUNDATIONS 


Monitoring the State of the Dam of the Sayano- 
Shushenskoe Hydroelectric Station. 
W91-01541 8A 


DAM INSPECTION 


Monitoring High Concrete Dams During Their 
Construction and Service. 
W91-01440 8F 


DAM STABILITY 


Monitoring High Concrete Dams During Their 
Construction and Service. 
W91-01440 8F 


Mechanism of the Opening of the Concrete- 
Rock Joint in the Sayano-Shushenskoe Dam. 
W91-01441 8F 


DAMS 


Initial Period of Operation of the Channel Dam 
of the Kureika Hydroelectric Station. 
W91-01542 8A 


Downstream of the Novosibirsk Hydroelectric 
Station on the Ob River. 
W91-01544 4A 


Mechanical Equipment of the Tashlyk Pumped- 
Storage Hydroelectric Station and Aleksan- 
drovka Hydro Development of the Southern 
Ukraine Power Complex. 

W91-01644 8C 


Mechanical Equipment of the Vilyui No. 3 Hy- 
droelectric Station. 
W91-01645 8C 


Seepage in Earth Dams in Two- and Three- 
Dimensional Formulations of the Problem. 
W91-01650 8D 


Geodetic Problems in the Construction of High 
Concrete Dams. 
W91-01652 8A 


Bearspaw Development: Design and Construc- 
tion of a Side-Channel Overflow Spillway. 
W91-01721 8B 


Dam Renovation: From Investigation to Repair. 
W91-01748 8F 


DAPHNIA 


Comparison of Measured Instream Biological 
Responses with Responses Predicted Using the 
Ceriodaphnia dubia Chronic Toxicity Test. 

W91-01261 5C 


Effect of Sediment Spatial Variance and Collec- 
tion Method on Cladoceran Toxicity and Indige- 
nous Microbial Activity Determinations. 

W91-01262 5A 


Acute Toxicities of Five Synthetic Pyrethroid 
Insecticides to Daphnia magna and Ceriodaph- 
nia dubia. 

W91-01263 5C 


Assessment of the Ontario Ministry of the Envi- 
ronment Protocols for Conducting Daphnia 
magna Acute Lethal Toxicity Tests with Pulp 
and Paper Mill Effluents. 

W91-01266 5C 


Effect of 3,4-Dichloroaniline and Metavanadate 
on Daphnia Populations. 
W91-01326 5C 


Refuge Availability: A Key to Understanding 
the Summer Disappearance of Daphnia. 
W91-01342 2H 


DARWIN HARBOUR 


Heavy Metal Concentration in Telescopium 
from Darwin Harbour, N.T., Australia. 
W91-01164 5A 


DATA ACQUISITION 


Device for In Situ Determination of Geochemi- 
cal Transport Parameters. 1. Retardation. 
W91-01293 5B 


Use of Tree-Ring Chemistry to Document His- 
torical Ground-Water Contamination Events. 
W91-01295 5B 


Logging of Special Hydrogeological Wells. 
W91-01360 7B 


Determination from Space of Atmospheric Total 
Water Vapor Amounts by Differential Absorp- 
tion near 940 nm: Theory and Airborne Verifica- 
tion. 

W91-01472 7B 


Implementation of On-Line Control Scheme for 
City Water System. 
W91-01559 5F 


Balancing the SCADA Equation for the First- 
Time User. 
W91-01564 7B 


Use of Polarization to Characterize Precipitation 
and Discriminate Large Hail. 
W91-01656 2B 


Estimating the Variation of Buoy Wind and 
Wave Data Biases. 
W91-01797 2H 


Primer on Clothing Systems for Cold-Weather 
Field Work. 
W91-01846 7B 


Measuring Techniques for Gas/Solid Fluidized 
Bed Reactors (MeBtechniken fur Gas/Feststoff- 
Wirbelschichtreaktoren). 

W91-01896 5D 


DATA ANALYSIS 


Estimating the Variation of Buoy Wind and 
Wave Data Biases. 
W91-01797 2H 


DATA COLLECTIONS 


Occurrence of Limnic Micro-Crustaceans in Re- 
lation to pH and Humic Content in Swedish 
Water Bodies. 

W91-01350 2H 


Evaluation of the Potential for Toxics Exposure 
in the Great Lakes Region Using Storet Data. 
W91-01732 5B 





Ground-Water Levels, Flow, and Specific Con- 
ductance in Unconsolidated Aquifers Near Lake 
Erie, Cleveland to Conneaut, Ohio, September 
1984. 

W91-01855 2F 


DATA INTERPRETATION 

Distributed Rainfall-Runoff Modeling Based on 
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Macroinfaunal Community of a Tropical Estua- 
rine Lagoon. 
W91-01133 2L 


Cananeia Lagoon Estuarine System, Sao Paulo, 
Brazil. 
W91-01135 2L 


Mathematical Model of Bacterial Contamination 
of the Morlaix Estuary (France). 
W91-01419 5B 


Properties of Unstable Waves in the Lower St. 
Lawrence Estuary. 
W91-01431 2L 


Classification of Estuaries in China (in Chinese). 
W91-01570 2L 


Two-Dimensional Numerical Calculation of Re- 
sidual Current and Salinity at the Changjiang 
River Estuary (in Chinese). 

W91-01578 2L 


Dynamics of Pelagic Ciliates in Eutrophic Estu- 
arine Waters: Importance of Functional Groups 
among Ciliates and Responses to Bacterial and 
Phytoplankton Production. 

W91-01613 2L 


Effects of Sunlight and Autochthonous Micro- 
biota on Escherichia coli Survival in an Estua- 
rine Environment. 

W91-01663 5B 


Examination of the Range of Copper Complex- 
ing Ligands in Natural Waters Using a Combina- 
tion of Cathodic Stripping Voltammetry and 
Computer Simulation. 

W91-01715 5B 


River Discharge and Tidal Controls on Salt- 
Wedge Position and Implications for Channel 
Shoaling: Fraser River, British Columbia. 

W91-01722 2L 


Butyltins in Sediments and Bivalves from U.S. 
Coastal Areas. 
W91-01735 5B 


Nutrient Exchanges Between the Water Column 
and a Subtidal Benthic Microalgal Community. 
W91-01897 2H 


Modeling of Wind-Induced Destratification in 
Chesapeake Bay. 
W91-01899 2L 


Shot-Sensor Method of Measuring Currents in 
Shallow Estuarine Waters. 
W91-01900 7B 


Barotropic, Subtidal Exchange Between Calca- 
sieu Lake and the Gulf of Mexico. 
W91-01901 2H 


Salinity Trends in Louisiana Estuaries. 
W91-01902 2L 


Recruitment Failure of the Bay Scallop, Argo- 
pecten irradians concentricus, During the First 
Red Tide, Ptychodiscus brevis, Outbreak Re- 
corded in North Carolina. 

W91-01908 ~~ 


Variations in Structure of Estuarine Fish Com- 
munities in Relation to Abundance of Submersed 
Vascular Plants. 

W91-01926 2 


Seasonal and Tidal Abundance of Crab Larvae 
in a Tropical Mangrove System, Gulf of Nicoya, 
Costa Rica. 

W91-01927 2L 


SU-34 


SUBJECT INDEX 


Natural Abundance of 15N in Particulate Nitro- 
gen and Zooplankton in the Chesapeake Bay. 
W91-01928 2L 


Mass-Balance of Metals and Identification of 
Their Sources in Both River and Fallout Fluxes 
Near Gdansk Bay, Baltic Sea. 

W91-02007 5B 


Distribution of Zinc, Lead, Cadmium and 
Copper Between Different Size Fractions of 
Sediments II. The Krka River Estuary and the 
Kornati Islands (Central Adriatic Sea). 

W91-02010 5B 


ESTUARINE ENVIRONMENT 


Episodic Changes in Lateral Transport and Phy- 
toplankton Distribution in South San Francisco 
Bay. 

W91-01045 2L 


Macroinfaunal Community of a Tropical Estua- 
rine Lagoon. 
W91-01133 2L 


Cananeia Lagoon Estuarine System, Sao Paulo, 
Brazil. 
W91-01135 2L 


Role of Nutrition in Regulating the Population 
Dynamics of Opportunistic, Surface Deposit 
Feeders in a Mesohaline Community. 

W91-01145 2L 


Spatial and Seasonal Differences in the PCB 
Content of the Mussel Mytilus edulis. 
W91-01819 5B 


Nutrient Exchanges Between the Water Column 
and a Subtidal Benthic Microalgal Community. 
W91-01897 2H 


Comparison of Phytoplankton Assemblages and 
Environmental Relationships in Three Estuarine 
Rivers of the Lower Chesapeake Bay. 

W91-01905 2L 


Natural Abundance of 15N in Particulate Nitro- 
gen and Zooplankton in the Chesapeake Bay. 
W91-01928 2L 


ESTUARINE FISHERIES 


Integration of Long-Term Fish Kill Data with 
Ambient Water Quality Monitoring Data and 
Application to Water Quality Management. 

W91-01635 sc 


Variations in Structure of Estuarine Fish Com- 
munities in Relation to Abundance of Submersed 
Vascular Plants. 

W91-01926 2L 


ESTUARINE SEDIMENTS 


Estimation of Ammonification and Ammonium 
Assimilation in Surficial Coastal and Estuarine 
Sediments. 

W91-01035 2L 


Variations in Sedimentary Carbon Remineraliza- 
tion Rates in the White Oak River Estuary, 
North Carolina. 

W91-01040 aL 


Interpretation of Metal Concentrations in Estua- 
rine Sediments of Florida Using Aluminum as a 
Reference Element. 

W91-01898 2L 


ETHIOPIA 


Regionalization and Spatial Estimation of Ethio- 
pian Mean Annual Rainfall. 
W91-01466 2B 


EUROPE 


Environmental Impact Assessment: The Exam- 
ple of Marine Biology and the UK Power Indus- 
try. 

W91-01158 6E 


Watershed 89: The Future for Water Quality in 
Europe. Volume II. 
W91-01211 5G 


Water Quality Index for Use in the Operational 
Management of River Water Quality in Europe. 
W91-01215 5G 


Acid Rain and Photochemical Oxidants Control 
Policies in the European Community: A Deci- 
sion Analysis Framework. 

W91-01290 5G 


EUTROPHIC FJORDS 


Pelagic Metabolism in Eutrophic Waters During 
a Late Summer Period. 
W91-01929 2L 


EUTROPHIC LAKES 


Rapid Ammonium Cycling and Concentration- 
Dependent Partitioning of Ammonium and 
Phosphate: Implications for Carbon Transfer in 
Planktonic Communities. 

W91-01043 2H 


Variability of Diatom Concentrations and Accu- 
mulation Rates in Sediments of a Small Lake 
Basin. 

W91-01049 2H 


Greigite and the Magnetic Properties of Sedi- 
ments. 


W91-01050 2H 


Seasonal Variations of Population Density and 
Activity of Sulfate-Reducing Bacteria in Off- 
shore and Reed Sediments of a Hypertrophic 
Freshwater Lake. 

W91-01072 2H 


Treatment of Eutrophic Waters in South Africa. 
W91-01074 5F 


Seasonal Patterns of Grazing and Nutrient Limi- 
tation of Phytoplankton in a Eutrophic Lake. 
W91-01144 2H 


Phosphate (32P)-uptake Capabilities of Natural 
Picoplankton and Ultraplankton Communities in 
Lakes of Differing Degrees of Eutrophication. 
W91-01336 5C 


Comparison of Historical and Recent Data on 
Hydrochemistry and Phytoplankton in the Rijn- 
land Area (The Netherlands). 

W91-01352 5B 


Cultural Eutrophication of West Point Lake--A 
10-Year Study. 
W91-01354 3 


Carbon Flux from Phytoplankton to Free- 
Living Bacterial DNA. 
W91-01591 2H 


Fate of Phytoplankton Primary Production: 
Losses in Relation to Bacterial Metabolism in a 
Eutrophic Shallow Lake. 

W91-01593 2K 


Production and Utilization of Organic Matter by 
Microplankton in an Eutrophic Lake. 
W91-01594 2H 


Substrate-Ectoenzyme Interaction: Significance 
of beta-Glucosidase Activity for Glucose Metab- 
olism by Aquatic Bacteria. 

W91-01597 2H 


Assimilation of Free Monosaccharides and 
Amino Acids Relative to Bacterial Production in 
Eutrophic Lake Water. 

W91-01598 2H 





Application of the Isotope Dilution Principle to 
the Determination of Substrate Incorporation by 
Aquatic Bacteria. 

W91-01599 2H 


Isolation and Characterization of Hepatotoxic 
Microcystin Homologs from the Filamentous 
Freshwater Cyanobacterium Nostoc sp. Strain 
152. 

W91-01761 2H 


Fate of Macrozoobenthos in Hypertrophic 
Lakes: In Situ Rearing Experiments with the 
Larvae of Tokunagayusurika akamusi (Chirono- 
midae). 

W91-01769 5C 
Selenium as a Nutrient for Freshwater Bacterio- 


plankton and Its Interactions with Phosphorus. 
W91-01802 2H 


EUTROPHIC STREAMS 


Denitrification in Nitrate-Rich Streams: Diurnal 
and Seasonal Variation Related to Benthic 
Oxygen Metabolism. 

W91-01142 2H 


EUTROPHICATION 


Environmental Factors Affecting the Produc- 
tion of Peptide Toxins in Floating Scums of the 
Cyanobacterium Microcystis aeruginosa in a Hy- 
pertrophic African Reservoir. 

W91-01065 2H 


Watershed 89: The Future for Water Quality in 
Europe. Volume II. 
W91-01211 5G 


Water Quality Evaluation in Lakes of Greece. 
W91-01212 2H 


Is It Possible to Regain an Ecological Balance in 
a Lake With Blooms of Nuisance Microorga- 
nisms. 

W91-01220 Se 


Cyanobacterial Toxins in European Waters: Oc- 
currence, Properties, Problems and Require- 
ments. 

W91-01221 5B 


Eutrophication: Assessment, Research and Man- 
agement with Special Reference to Scotland’s 
Freshwaters. 

W91-01277 5C 


Epilimnetic Carbon Flux and Turnover of Dif- 
ferent Particle Size Classes in Oligo-Mesotro- 
phic Lake Lucerne, Switzerland. 

W91-01335 5B 


Phosphate (32P)-uptake Capabilities of Natural 
Picoplankton and Ultraplankton Communities in 
Lakes of Differing Degrees of Eutrophication. 
W91-01336 5C 


Long Term Patterns in Nutrients, Phytoplank- 
ton and Zooplankton of Lake Kinneret and 
Future Predictions for Ecosystem Structure. 

W91-01337 5C 


Comparison of Historical and Recent Data on 
Hydrochemistry and Phytoplankton in the Rijn- 
land Area (The Netherlands). 

W91-01352 5B 


Cultural Eutrophication of West Point Lake--A 
10-Year Study. 
W91-01354 5C 


Seasonal Changes in the Dissolved Free Amino 
Acid and DOC Concentrations in a Hypertroph- 
ic African Reservoir and Its Inflowing Rivers. 
W91-01356 2H 


Distribution of Short Chain Carboxylic Acids in 
Eutrophic Drainage Channels. 
W91-01359 5B 


SUBJECT INDEX 


Seasonal and Long-Term Trends in Truckee 
River Nutrient Concentrations and Truckee 
River Nutrient Concentrations and Loadings to 
Pyramid Lake, Nevada: A Terminal Saline 
Lake. 

W91-01425 5B 


Time Trend of PCB Concentrations in Surface 
Sediments from a Hypertrophic, Macroalgae 
Populated Area of the Lagoon of Venice. 

W91-01448 5B 


Dynamics of Pelagic Ciliates in Eutrophic Estu- 
arine Waters: Importance of Functional Groups 
among Ciliates and Responses to Bacterial and 
Phytoplankton Production. 

W91-01613 2L 


Effects of Light, Temperature, Nitrate, Ortho- 
phosphate, and Bacteria on Growth of and He- 
patotoxin Production by Oscillatoria agardhii 
Strains. 

W91-01762 5B 


Fate of Macrozoobenthos in Hypertrophic 
Lakes: In Situ Rearing Experiments with the 
Larvae of Tokunagayusurika akamusi (Chirono- 
midae). 

W91-01769 5C 


Evaluation of the Installation of a Sewage Col- 
lection System on Water Quality in a Prairie 
Lake. 

W91-01862 5D 


Changes in Sublittoral Zoobenthos in the 
German Bight with Regard to Eutrophication. 
W91-01940 5C 


EVALUATION 


Environmental Evaluation Procedure for Coast- 
al Developments in South Africa. 
W91-01122 6B 


EVAPORATION 


Recovery of Mineral Salts and Potable Water 
from Desalting Plant Effluents by Evaporation: 
Part I. Evaluation of the Physical Properties of 
Highly Concentrated Brines. 

W91-01757 3A 


Causes of Soil Salinization: 2. A Basin in East- 
Central Alberta, Canada. 
W91-01783 2G 


EVAPORATORS 


Disposal of Concentrates from Brackish Water 
Desalting Plants by Means of Evaporation Tech- 
nology. 

W91-01983 SE 


EVAPOTRANSPIRATION 


Evapotranspiration, Water Use Efficiency, 
Moisture Extraction Pattern and Plant Water 
Relations of Rape (Brassica campestris) Geno- 
types in Relation to Root Development Under 
Varying Irrigation Schedules. 

W91-01114 2D 


Dynamics of Root and Shoot Growth of Barley 
Under Various Levels of Salinity and Water 
Stress. 

W91-01409 3F 


EVERGLADES 


Distribution and Rate of Methane Oxidation in 
Sediments of the Florida Everglades. 
W91-01763 2H 


EXPERIMENTAL DATA 


Comparison of a Gene Probe with Classical 
Methods for Detecting 2,4-Dichlorophenoxyace- 
tic Acid (2,4-D)-Biodegrading Bacteria in Natu- 
ral Waters. 

W91-01664 5B 


FATE OF POLLUTANTS 


EXPERIMENTAL DESIGN 


Sampling Strategies for Parameter Estimation in 
Groundwater Quality Management: Theory and 
Field Validation. 

W91-01866 5A 


EXPERT SYSTEMS 


Q2xX: An (Expert) Systems Approach to Quanti- 
ty and Quality Management of Strategic Re- 
sources. 

W91-01213 5G 


Use of a Compartmental Model to Develop 
Rules for the Interpretation of Water Quality 
Data. 

W91-01214 5B 


Development of an Expert System Embedding 
Pattern Recognition Technique for Groundwat- 
er Pollution Source Identification. 

W91-01825 5B 


EXPLOSIVES WASTES 


Slurry-Explosive Plant Waste Waters: Environ- 
mental Impact and Treatment. 
W91-02008 5c 


EXTRACELLULAR METABOLISM 
Growth of Bacteria on Organic Matter Pro- 
duced by Algae in Continuous Cultures. 
W91-01589 2H 


Effect of Extracellular Organic Carbon (EOC) 
from Phytoplankton on the Community Struc- 
ture of Oligotrophic Bacteria. 

W91-01590 2H 


Algal Exudation and Its Relation to Bacterial 
Production During Vernal Phytoplankton 
Blooms. 

W91-01592 2H 


Substrate-Ectoenzyme Interaction: Significance 
of beta-Glucosidase Activity for Glucose Metab- 
olism by Aquatic Bacteria. 

W91-01597 2H 


FALLOUT 
Mass-Balance of Metals and Identification of 
Their Sources in Both River and Fallout Fluxes 
Near Gdansk Bay, Baltic Sea. 
W91-02007 5B 


FARM WASTES 
Economic Considerations in Wastewater Treat- 
ment with Duckweed for Effluent and Nitrogen 
Renovation. 
W91-01176 5D 


Anaerobic Digestion of Industrial and Agricul- 
tural Wastes. 
W91-01245 5D 


Measurement of Surface Tension in Agricultural 
Waste Slurries. 
W91-01702 5D 


Volatilization of Selenium from Agricultural 
Evaporation Pond Sediments. 
W91-01814 5G 


FARMING 
Pollution by the Fungicide Pentackloronitroben- 
zene in an Intensive Farming Area in Japan. 
W91-01815 5B 


FATE OF POLLUTANTS 
Aerobic and Anaerobic Degradation of Alachlor 


in Samples from a Surface-to Groundwater Pro- 
file. 


W91-01019 5B 


Behavior of Toluene Added to Sludge-Amended 
Soils. 
W91-01024 5B 





FATE OF POLLUTANTS 


Adsorption, Degradation, and Plant Availability 
of 2,4-Dinitrophenol in Sludge-Amended Cal- 
careous Soils. 

W91-01026 5B 


Plant Uptake of Pentachlorophenol from 
Sludge-Amended Soils. 
W91-01027 5B 


Sorption and Degradation of Pentachlorophenol 
in Sludge-Amended Soils. 
W91-01028 5B 


Nitrification in 
Forest Soils. 
W91-01029 SE 


Sludge-Amended Michigan 


Investigation of the Metal-Algae Binding Site 
with 113-Cd Nuclear Magnetic Resonance. 
W91-01060 5B 


Denitrification in Nitrate-Rich Streams: Diurnal 
and Seasonal Variation Related to Benthic 
Oxygen Metabolism. 

W91-01142 2H 


Fate of Genetically Engineered Microorganisms 
in Freshwater. 
W91-01240 5B 


Hydrolysis of Chlorostilbene Oxide: II. Model- 
ing of Hydrolysis in Aquifer Samples and in 
Sediment-Water Systems. 

W91-01256 5B 


Field Evaluation of In-Situ Biodegradation of 
Chlorinated Ethenes: Part 2, Results of Biosti- 
mulation and Biotransformation Experiments. 
W91-01299 


pH and Redox Buffering Mechanisms in a Gla- 
cial Drift Aquifer Contaminated by Landfill 
Leachate. 

W91-01300 5B 


Photochemistry of Halogenated Benzine Deriva- 
tives. X1. Effects of Sodium Chloride on the 
Aquatic Photodegradation of Bromoxynil (3,5- 
Dibromo-4-hydroxybenzonitrile) Herbicide. 

W91-01307 5B 


Predicting Bioaccumulation Potential: A Test of 
a Fugacity-Based Model. 
W91-01316 5B 


What Should Be Done to Mitigate Groundwater 
Contamination. 
W91-01374 5G 


Multidimensional Simulation Applied to Water 
Resources Management. 
W91-01508 6B 


Effects of Sunlight and Autochthonous Micro- 
biota on Escherichia coli Survival in an Estua- 
rine Environment. 

W91-01663 5B 


Comparison of a Gene Probe with Classical 
Methods for Detecting 2,4-Dichlorophenoxyace- 
tic Acid (2,4-D)-Biodegrading Bacteria in Natu- 
ral Waters. 

W91-01664 5B 


Rate of Degradation of 1,1,1-Trichloroethane in 
Water by Hydrolysis and Dehydrochlorination. 
W91-01729 5B 


Fate of Cationic Surfactants in the Marine Envi- 
ronment, II: Photooxidation of Long-Chain Al- 
kylamines in Aqueous Media. 

W91-01733 5B 


Kinetic Study of the Decomposition of Methyl 
(1-(Butylcarbamoy]l)-1H-benzimidazol-2- 
yl)carbamate (Benomyl) to Methyl 1H-Benzimi- 
dazol-2-ylcarbamate (MBC). 

W91-01739 5B 


SU-36 


SUBJECT INDEX 


Effects of Organic Substrates on Dechlorination 
of Aroclor 1242 in Anaerobic Sediments. 
W91-01758 5B 


Effect of Sulfate and Organic Carbon Supple- 
ments on Reductive Dehalogenation of Chlor- 
oanilines in Anaerobic Aquifer Slurries. 

W91-01760 5B 


Degradation of Phenol by a Bacterial Consorti- 
um Under Methanogenic Conditions. 
W91-01773 5D 


Natural Bioremediation of Organic Contami- 
nants in Ground Water: Cliffs-Dow Superfund 
Site. 

W91-01782 5B 


Modeling the Fate and Transport of Organic 
Contaminants in Lake St. Clair. 
W91-01792 5B 


Volatilization of Selenium from Agricultural 
Evaporation Pond Sediments. 
W91-01814 5G 


Pollution by the Fungicide Pentachloronitroben- 
zene in an Intensive Farming Area in Japan. 
W91-01815 5B 


Inorganic and Organic Ground-Water Chemis- 
try in the Canal Creek Area of Aberdeen Prov- 
ing Ground, Maryland. 

W91-01837 5B 


Denitrification and Nitrous Oxide in the North 
Sea. 
W91-01935 5B 


Utilization of Hydrocarbon Substrates by Heavy 
Oil-degrading Bacteria Isolated from the Sea 
Water of Oil-Polluted Bisan Seto. 

W91-01945 5G 


Rapid Dissipation of Glyphosate in Small Forest 
Ponds. 
W91-02018 5B 


FATS 


Conversion of Fat into Yeast Biomass in Protein- 
Containing Waste-Water. 
W91-01717 5D 


FATTY ACIDS 


Effects of Herbivore Type and Density on 
Chemical Composition of Algal Assemblages in 
Laboratory Streams. 

W91-01807 2H 


Trace Determination of Lower Volatile Fatty 
Acids in Sediments by Gas Chromatography 
with Chemically Bonded FFAP Columns. 

W91-01919 5A 


Application of Multivariate Analysis for Charac- 
terization of Organic Compounds from Urban 
Runoff. 

W91-02004 5A 


FEDERAL JURISDICTION 


Federal-State Tensions in Australian Environ- 
mental Management: The World Heritage Issue. 
W91-01102 6G 


Queensland Rainforest and Wetlands Conflict: 
Australia’s External Affairs Power--Domestic 
Control and International Conservation. 

W91-01104 6E 


In Re Water of Hallett Creek System. 
W91-01120 6E 


Is There a Reserved Water Right for Wildlife on 
the Wind River Indian Reservation: A Critical 
Analysis of the Big Horn River General Adjudi- 
cation. 

W91-01124 6E 


Federal and State Roles in Environmental En- 
forcement: A Proposal for a More Effective and 
More Efficient Relationship. 

W91-01624 5G 


Accommodating Fish and Wildlife Interests 
under the FPA. 
W91-01628 6E 


California v. FERC: State Regulation of Federal 
Hydropower. 
W91-01629 6E 


FEED FORWARD METHOD 
Solute Transport with Multisegment, Equilibri- 
um-Controlled Reactions: A Feed Forward Sim- 
ulation Method. 
W91-01520 5B 


FEEDLOT WASTES 
Wastes From Animal Breeding: Water Quality 
Standards in an Integrated Perspective of Treat- 
ment and Valorization for Portugal and South- 
ern Europe. 
W91-01248 5D 


FEEDWATER TREATMENT 
High Recovery Reverse Osmosis. 
W91-01985 3A 


FENITROTHION 
Comparative Study on the Toxicity, Absorption 
and Depuration of Fenitrothion and Its Oxon in 
Japanese Tiger Shrimp. 
W91-01960 5B 


FENS 
Methane Emissions from Fen, Bog and Swamp 
Peatlands in Quebec. 
W91-01719 5B 


Spatial and Temporal Patterns in the Hydrogeo- 
chemistry of a Poor Fen in Northern Wisconsin. 
W91-01720 2H 


FERTILIZATION 
Water and Fertilizer Interrelations with Irrigat- 
ed Maize. 
W91-01408 3F 


FERTILIZERS 
Agriculture: A Positive Contribution to Water 
Quality. 
W91-01249 5G 


Examination and Chemical Treatment of Indus- 
trial Solid Wastes for Safe Land Application. I. 
Evaluation of Toxic Elements Present in Solid 
Wastes from a Fertilizer and Chemical Plant. 
W91-01452 5E 


Calibration and Validation of a Model of Non- 
Interactive Solute Leaching in a Clay-Loam 
Arable Soil. 

W91-01477 7C 


Sustainable Rates of Sewage Sludge for Dryland 
Winter Wheat Production: II. Production and 
Income. 

W91-01504 5E 


FIELD TESTS 
Modeling and Field Evaluations of Urban Wet 
Detention Ponds. 
W91-01201 4c 


Field Evaluation of In-Situ Biodegradation of 
Chlorinated Ethenes: Part I, Methodology and 
Field Site Characterization. 

W91-01789 5G 


Sampling Strategies for Parameter Estimation in 
Groundwater Quality Management: Theory and 
Field Validation. 

W91-01866 SA 





FILTRATION 
Application of a Hollow-Fiber, Tangential-Flow 
Device for Sampling Suspended Bacteria and 
Particles from Natural Waters. 
W91-01031 5A 


Mechanisms of Compressible Sludge Cake 
Shrinkage. 
W91-01150 5D 


Borough of Huntingdon 
Wastewater Treatment Facilities. 
W91-01677 5D 


Upgrades Its 


FINITE DIFFERENCE METHODS 
Advection Simulation by Minimax-Characteris- 
tics Method. 
W91-01496 8B 


FINITE ELEMENT METHOD 
Seepage in Earth Dams in Two- and Three- 
Dimensional Formulations of the Problem. 
W91-01650 8D 


FINLAND 
Effects of Acidic Irrigation on Soil Microorga- 
nisms at Kevo, Northern Finland. 
W91-01109 5C 


Isolation and Characterization of Hepatotoxic 
Microcystin Homologs from the Filamentous 
Freshwater Cyanobacterium Nostoc sp. Strain 
152. 

W91-01761 2H 


FISH 
Effect of Body Size on the Uptake and Biocon- 
centration of Di-2-Ethylhexyl Phthalate in Rain- 
bow Trout. 
W91-01257 5B 


Species-Specific Reaction of Liver Ultrastruc- 
ture in Zebrafish (Brachydanio rerio) and Trout 
(Salmo gairdneri) after Prolonged Exposure to 
4-Chloroaniline. 

W91-01317 5C 


Molluscicidal and Piscicidal Properties of 
Copper(II) Tetraoxosulfate(VI) on Bulinus glo- 
bosus (Morelet) and Clarias anguillaris (L). 

W91-01363 5C 


Fish Health and Environmental Health. 
W91-01376 se 


New Approach for Measuring Cover in Fish 
Habitat Studies. 
W91-01746 2H 


Spatial and Temporal Dispersion Patterns of 
Golden Perch, Macquaria ambigua, Larvae in an 
Artificial Floodplain Environment. 

W91-01957 2H 


Zinc and Copper in Fish from Natural Waters 
and Rearing Ponds in Northern Italy. 
W91-01958 5B 


Effects of Sample Preparation on Measured 
Concentrations of Eight Elements in Edible Tis- 
sues of Fish from Streams Contaminated by 
Lead Mining. 

W91-01968 5A 


Toxicity of Five Shale Oils to Fish and Aquatic 
Invertebrates. 
Ww91-01971 5C 


Drilling Fluids and the Arctic Tundra of Alaska: 
Assessing Contamination of Wetlands Habitat 
and the Toxicity to Aquatic Invertebrates and 
Fish. 

W91-01975 5 


Geographic Variation of Chlorinated Hydrocar- 
bons in Burbot (Lota lota) from Remote Lakes 
and Rivers in Canada. 

W91-02033 5B 


SUBJECT INDEX 


Comparative Toxicities of Selected Industrial 
Chemicals to Microorganisms and Other Aquat- 
ic Organisms. 

W91-02041 5C 


FISH BEHAVIOR 
Behavioral Indicators of Sublethal Toxicity in 
Rainbow Trout. 
W91-01315 5C 


Temperature Selection by Striped Bass in a Gulf 
of Mexico Coastal River System. 
W91-01385 81 


Redd Site Selection by Brown Trout in Douglas 
Creek, Wyoming. 
W91-01745 8I 


FISH CONSERVATION 
Accommodating Fish and Wildlife Interests 
under the FPA. 
W91-01628 6E 


FISH DIETS 
Comparison of the Diets of Gulf Killifish, Fun- 
dulus grandis Baird and Girard, Entering and 
Leaving a Mississippi Brackish Marsh. 
W91-01909 2L 


FISH EGGS 
Effects of Low pH on the Chorion of Rainbow 
Trout, Oncorhynchus mykiss, and Brown Trout, 
Salmo trutta f. fario. 
W91-01959 5C 


FISH FOOD 
Growth and Value of Chlorella salina Grown on 
Highly Saline Sewage Effluent. 
W91-01708 5D 


FISH GROWTH 
Potential Effects of Global Climate Warming on 
the Growth and Prey Consumption of Great 
Lakes Fish. 
W91-01395 2B 


FISH HATCHERIES 
Effect of Hardness and Salinity on Survival of 
Striped Bass Larvae. 
W91-01386 81 


FISH LARVAE 
Effect of Hardness and Salinity on Survival of 
Striped Bass Larvae. 
W91-01386 81 


FISH MANAGEMENT ‘ 
Mechanical Equipment of the Tikhovsk Hydro 
Development on the Kuban River. 
W91-01540 8C 


FISH MIGRATION 
Evaluation of Designs of Periodic Count Sur- 
veys for the Estimation of Escapement at a 
Fishway. 
W91-01384 TA 


Abundance of Spawning Pacific Salmon in Two 
Lake Superior Streams, 1981-1987. 
W91-01791 8I 


FISH PASSAGES 
Mechanical Equipment of the Tikhovsk Hydro 
Development on the Kuban River. 
W91-01540 8C 


Abundance of Spawning Pacific Salmon in Two 
Lake Superior Streams, 1981-1987. 
W91-01791 81 


FISH PHYSIOLOGY 
Use of a Compartmental Model to Develop 
Rules for the Interpretation of Water Quality 
Data. 
W91-01214 5B 


FISH PHYSIOLOGY 


Effect of Body Size on the Uptake and Biocon- 
centration of Di-2-Ethylhexy!l Phthalate in Rain- 
bow Trout. 

W91-01257 5B 


Interaction of Carbon Tetrachloride with Beta- 
Naphthoflavone-Mediated Cytochrome P450 In- 
duction in Winter Flounder (Pseudopleuronectes 
americanus). 

W91-01279 5C 


Induction of Peroxisome Proliferation in Rain- 
bow Trout Exposed to Ciprofibrate. 
W91-01280 5C 


Influence of Cadmium and Zinc on Cadmium 
Turnover in the Zebrafish, Brachydanio rerio. 
W91-01310 x 


Acute Toxicity of Boron, Molybdenum, and Se- 
lenium to Fry of Chinook Salmon and Coho 
Salmon. 

W91-01313 5C 


Species-Specific Reaction of Liver Ultrastruc- 
ture in Zebrafish (Brachydanio rerio) and Trout 
(Salmo gairdneri) after Prolonged Exposure to 
4-Chloroaniline. 

W91-01317 5C 


Long-Term Toxicity Test Comprising Repro- 
duction and Growth of Zebrafish with 4-Chlor- 
oaniline. 

W91-01318 5C 


Effect of pH on the Accumulation Kinetics of 
Pentachlorophenol in Goldfish. 
W91-01321 5B 


Metabolic Effects of Kraft Mill Effluents on the 
Eel Anguilla anguilla L. 
W91-01323 5C 


Incorporation of a Subacute Test with Zebra 
Fish into a Hierarchical System for Evaluating 
the Effect of Toxicants in the Aquatic Environ- 
ment. 

W91-01327 5C 


Effect of Cadmium on Vitellogenin Metabolism 
in Estradiol-Induced Flounder (Platichthys 
flesus (L.)) Males and Females. 

W91-01365 5C 


Induction of Hepatic Mixed-Function Oxidase of 
the Mullet, Mugil so-iuy by Crude Oil (in Chi- 
nese). 

W91-01573 s€ 


Observations on Overwintering Juvenile Chi- 
nook Salmon (Oncorhynchus Tshawytscha) Ex- 
posed to Bleached Kraft Mill Effluent in the 
Upper Fraser River, British Columbia. 

W91-01724 5B 


Uranium and Thorium in Muscle Tissue of Fish 
Taken from the Southern Baltic. 
W91-01922 5B 


Effect of Waterborne and Dietary Cadmium on 
Plasma Ions of the Teleost Oreochromis mos- 
sambicus in Relation to Water Calcium Levels. 
W91-02022 5C 


Uptake and Elimination of Waterborne Cadmi- 
um by the Fish Noemacheilus barbatulus L. 
(Stone Loach). 

W91-02023 sc 


Effects of Paraquat on Mortality and Cardiores- 
piratory Function of Catfish Fry Plecostomus 
commersoni. 

W91-02032 5C 


Sublethal and Acute Toxicity of the Ethylene 
Glycol Butyl Ether Ester Formulation of Triclo- 
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FISH PHYSIOLOGY 


pyr to Juvenile Coho Salmon (Oncorhynchus 
kisutch). 
W91-02039 5C 


FISH PONDS 
Numbers and Activity of Bacterioplankton in 
Various Types of Waters in Czechoslovakia: Re- 
lations to Chlorophyll Concentration. 
W91-01610 2H 


FISH POPULATIONS 
Mangrove Ecology, Aquatic Primary Produc- 
tivity, and Fish Community Dynamics in the 
Teacapan-Agua Brava Lagoon-Estuarine 
System (Mexican Pacific). 
W91-01137 2H 


Survival of Early Life Stages of Brown Trout 
(Salmo trutta L.) in Relation to Aluminium Spe- 
ciation in Upland Welsh Streams. 

W91-01362 5C 


Relations Between Brook Trout Standing Stocks 
and Habitat Features in Beaver Ponds in South- 
eastern Wyoming. 

W91-01387 8I 


Potential Effects of Global Climate Warming on 
the Growth and Prey Consumption of Great 
Lakes Fish. 

W91-01395 2B 


Effect of Air Temperature on Growth of Large- 
mouth Bass in North America. 
W91-01396 2H 


Potential Loss of Thermal Habitat for Brook 
Trout, Due to Climatic Warming, in Two 
Southern Ontario Streams. 

W91-01397 8I 


Size-Dependent Winter Mortality of Young-of- 
the-Year White Perch: Climate Warming and 
Invasion of the Laurentian Great Lakes. 

W91-01399 8I 


Climate, Population Viability, and the Zoogeo- 
graphy of Temperate Fishes. 
W91-01400 2B 


Climate Change and Fish Communities: A Con- 
ceptual Framework. 
W91-01401 8I 


Estimation of Recruitment Forgone Resulting 
from Larval Fish Entrainment. 
W91-01794 6G 


Acidification in Norway - Loss of Fish Popula- 
tions and the 1000 Lake Survey 1986. 
W91-01889 5C 


FISHERIES 
Potential Application of Models in Forecasting 
the Effects of Climate Changes on Fisheries. 
W91-01392 2B 


Potential Changes in the Thermal Habitat of 
Great Lakes Fish after Global Climate Warm- 
ing. 

W91-01394 2B 


Single-Stage and Two-Stage Decision Modeling 
of the Recreational Demand for Water. 
W91-01699 6D 


FISHERIES MANAGEMENT 
Climate Change and Fish Communities: A Con- 
ceptual Framework. 
W91-01401 8I 


Implications of Climate Change for Fisheries 


Management Policy. 
W91-01402 81 
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SUBJECT INDEX 


FISHKILL 
Integration of Long-Term Fish Kill Data with 
Ambient Water Quality Monitoring Data and 
Application to Water Quality Management. 
W91-01635 5C 


Acidification in Norway - Loss of Fish Popula- 
tions and the 1000 Lake Survey 1986 
W91-01889 5C 


FJORDS 
Polychlorinated Dibenzofuran (PCDF) and Di- 
benzo-P-Dioxin (PCDD) Levels in Organisms 
and Sediments from the Frierfjord, Southern 
Norway. 
W91-01726 5B 


Pelagic Metabolism in Eutrophic Waters During 
a Late Summer Period. 
W91-01929 2L 


Diel Variations in Photosynthetic Activity of 
Summer Phytoplankton in Lindaspollene, West- 
ern Norway. 

W91-01930 2L 


FLAGELLATES 
Uptake of Bacteria-Sized Fluorescent Particles 
by Natural Protozoan Assemblage in a Reser- 
voir. 
W91-01617 2H 


Rates of Protozoan Bacterivory in Three Habi- 
tats of a Southeastern Blackwater River. 
W91-01809 2H 


FLIES 
Food Habits of Two Larval Flies (Dolichopodi- 
dae: Diptera) in Two Gulf Coast Oligohaline 
Tidal Marshes. 
W91-01911 2L 


FLOATING PLANTS 
Nutrient Dynamics in a Floating Mat and Pond 
System with Special Reference to Its Vegeta- 
tion. 
W91-01126 2H 


FLOCCULATION 
Water Treatment Technology for Removing 
Pesticides From Water. 
W91-01252 5F 


Control of Sludge Settling Characteristics in the 
Single-Sludge System, A Hypothesis. 
W91-01427 5D 


Microbiology of Foaming in Activated Sludge 
Plants. 
W91-01654 5D 


Flocculation in Turbulent Flow: Measurement 
and Modeling of Particle Size Distributions. 
W91-01752 SF 


FLOOD CONTROL 
Unit-Hydrograph Procedures for Arid Lands. 
W91-01208 7C 


Bearspaw Development: Design and Construc- 
tion of a Side-Channel Overflow Spillway. 
W91-01721 8B 


FLOOD FORECASTING 
Prediction Model for Snowmelt, Snow Surface 
Temperature and Freezing Depth Using a Heat 
Balance Method. 
W91-01469 2C 


FLOOD FREQUENCY 
Flood of October 1983 and History of Flooding 
Along the San Francisco River, Clifton, Arizo- 
na. 
W91-01849 2E 


FLOOD HYDROGRAPHS 
Flood Hydrograph for Ungaged Watershed. 
W91-01207 7C 


FLOOD PEAK 
Problems in Determining the Return of a Water- 
shed to Pretreatment Conditions: Techniques 
Applied to a Study at Caspar Creek, California. 
W91-01523 4C 


Flood of October 1983 and History of Flooding 
Along the San Francisco River, Clifton, Arizo- 
na. 

W91-01849 2E 


FLOOD PLAIN MANAGEMENT 
Urban Runoff Modeling for Administrative Pur- 
poses. 
W91-01193 4C 


FLOOD PLAIN SEDIMENTS 
Chemical and Physical Speciation of Trace 
Metals in Fine Grained Overbank Flood Sedi- 
ments in the Tyne Basin, North-East England. 
W91-01082 5B 


FLOOD PLAINS 
Floodplain Dynamics of a Wandering River, 
Dendochronology of the Morice River, British 
Columbia, Canada. 
W91-01070 2E 


Spatial and Temporal Dispersion Patterns of 
Golden Perch, Macquaria ambigua, Larvae in an 
Artificial Floodplain Environment. 

W91-01957 2H 


FLOOD ROUTING 
Determination of Designated Floodway Bound- 
aries Around Long Islands in Stream Channels. 
W91-01209 2E 


Gulf Coast Flood Routing. 
W91-01210 2E 


FLOODWATER 
Channel Avulsion and River Metamorphosis: 
The Case of the Thomson River, Victoria, Aus- 
tralia. 
W91-01879 2E 


FLORA 
Lakeshore Swamps of Bositeng Lake in the Xin- 
jiang Autonomous Region (in Chinese). 
W91-01569 2H 


FLORIDA 
Ozonation at Belle Glade, Florida: A Case His- 
tory. 
W91-01169 5F 


Calculation and Uncertainty Analysis of Pb210 
Dates for PIRLA Project Lake Sediment Cores. 
W91-01501 2H 


Vegetation Dynamics in Impounded Marshes 
Along the Indian River Lagoou, Florida, USA. 
W91-01636 4C 


Distribution and Rate of Methane Oxidation in 
Sediments of the Florida Everglades. 
W91-01763 2H 


Sources and Distribution of Nitrate in Ground 
Water at a Farmed Field Irrigated with Sewage 
Treatment-Plant Effluent, Tallahassee, Florida. 
W91-01857 5E 


Interpretation of Metal Concentrations in Estua- 
rine Sediments of Florida Using Aluminum as a 
Reference Element. 

W91-01898 2L 


Historic Development of the Concentrate Regu- 
lations. 
W91-01977 5G 


Current Regulatory Concerns Related to the 
Disposal of RO Concentrates in Florida. 
W91-01978 5G 





Surface Water Discharge of Reverse Osmosis 
Concentrates. 
W91-01979 SE 


Disposal of Concentrate from Brackish Water 
Desalting Plants by Use of Deep Injection 
Wells. 

W91-01980 SE 


FLOUNDERS 
Interaction of Carbon Tetrachloride with Beta- 
Naphthoflavone-Mediated Cytochrome P450 In- 
duction in Winter Flounder (Pseudopleuronectes 
americanus). 
W91-01279 5€ 


Effect of Cadmium on Vitellogenin Metabolism 
in Estradiol-Induced Flounder (Platichthys 
flesus (L.)) Males and Females. 

W91-01365 5sE 


FLOW 
Minimum Froude Number and the Equilibrium 
of Alluvial Sand Rivers. 
W91-01874 2E 


FLOW AROUND OBJECTS 
Determination of Designated Floodway Bound- 
aries Around Long Islands in Stream Channels. 
W91-01209 2E 


FLOW CHANNELS 
Suspension and Settlement of Particles in Flow- 
ing Water: Comparison of the Effects of varying 
water depth and velocity in Circulating Chan- 
nels. 
W91-01340 2J 


FLOW CHARACTERISTICS 
Some Parameters of a Spreading Flow Beyond 
Pipe Conduits. 
W91-01437 8B 


Local Energy Losses in Two-Component Pres- 
sure FLows. 
W91-01648 8B 


FLOW DISCHARGE 
Diurnal Variations in the Inorganic Solute Con- 
tent of Water Draining from an Alpine Snow- 
patch. 
W91-01083 2K 


Discharge-Export Relationships in Headwater 
Streams: The Influence of Invertebrate Manipu- 
lations and Drought. 

W91-01925 2H 


FLOW EQUATIONS 
Experimental Testing of Transient Unsaturated 
Flow Theory at Low Water Content in a Cen- 
trifugal Field. 
W91-01514 2G 


Stream Functions and Equivalent Freshwater 
Heads for Modeling Regional Flow of Variable- 
Density Groundwater. 1. Review of Theory and 
Verification. 

W91-01524 2F 


Practical Aspects of Low-Flow Frequency 
Analysis. 
W91-01529 2E 


Optimal Artificial Recharge in Intermittent Mul- 
tibasin System. 
W91-01554 4B 


FLOW FRICTION 
Flow Stability and Friction Factor in Rough 
Channels. 
W91-01494 8B 


Local Energy Losses in Two-Component Pres- 
sure FLows. 
W91-01648 8B 


SUBJECT INDEX 


FLOW-INJECTION ANALYSIS 
Exchangeable Immobilized Enzyme Reactor for 
Enzyme Inhibition Tests in Flow-Injection 
Analysis Using a Magnetic Device. Determina- 
tion of Pesticides in Drinking Water. 
W91-01710 5A 


FLOW MODELS 
Identifying Flow Paths in Models of Surface 
Water Acidification. 
W91-01033 5B 


Some Parameters of a Spreading Flow Beyond 
Pipe Conduits. 
W91-01437 8B 


Three-Dimensional Computation of Flow and 
Bed Deformation. 
W91-01493 2J 


Flow Stability and Friction Factor in Rough 
Channels. 
W91-01494 8B 


Dimensionless Straight-Type Lines for Aquifer 
Tests. 
W91-01497 2F 


Solving Groundwater Flow Problems by Conju- 
gate-Gradient Methods and the Strongly Implic- 
it Procedure. 

W91-01515 2F 


Stream Functions and Equivalent Freshwater 
Heads for Modeling Regional Flow of Variable- 
Density Groundwater. 2. Application and Impli- 
cations for Modeling Strategy. 

W91-01525 2F 


Prioritizing Flow Alternatives for Social Objec- 
tives. 
W91-01552 6G 


Well Location in Capture Zone Design Using 
Simulation and Optimization Techniques. 
W91-01778 5G 


FLOW PROFILES 
Improvements to Surcharge Calculations in 
EXTRAN. 
W91-01192 7C 


FLOW RESISTANCE 
Local Energy Losses in Two-Component Pres- 
sure FLows. 
W91-01648 8B 


FLOW VELOCITY 
Suspension and Settlement of Particles in Flow- 
ing Water: Comparison of the Effects of varying 
water depth and velocity in Circulating Chan- 
nels. 
W91-01340 2J 


Dual Water Flow Pattern in the Unsaturated 
Zone under a Gypsum-amended Soil. 
W91-01475 2G 


Seepage in Earth Dams in Two- and Three- 
Dimensional Formulations of the Problem. 
W91-01650 8D 


Travel Times of Seepage Water Through Multi- 
layered Covering Systems for Hazardous Waste 
Sites. 

W91-01886 5B 


FLUID DYNAMICS 
Properties of Unstable Waves in the Lower St. 
Lawrence Estuary. 
W91-01431 2L 


FLUIDIZED BED PROCESS 
Measuring Techniques for Gas/Solid Fluidized 
Bed Reactors (MeBtechniken fur Gas/Feststoff- 
Wirbelschichtreaktoren). 
W91-01896 5D 


FOOD CHAINS 


FLUIDIZED BEDS 
Autothermal Fluid Bed for Sludge Incineration. 
W91-01244 5E 


FLUMES 
Long Flume Study of the Dynamic Factors Af- 
fecting the Resistance of a Loamy Soil to Con- 
centrated Flow Erosion. 
W91-01878 2 


FLUORANTHENE 
Toxicity of Fluoranthene in Sediment to Marine 
Amphipods: A Test of the Equilibrium Partition- 
ing Approach to Sediment Quality Criteria. 
W91-01265 5C 


FLUORESCENCE 
Liquid Chromatographic Method with Fluores- 
cence Detection for the Determination of Poly- 
cyclic Aromatic Hydrocarbons in Environmen- 
tal Samples. 
W91-01714 5A 


Failure of a Diagnostic Monoclonal Immuno- 
fluorescent Reagent to Detect Legionella pneu- 
mophila in Environmental Samples. 

W91-01764 5A 


Indicators of Chemical Pollution from Septic 
Systems. 
W91-01785 5A 


FLUORINE 
Study on Geochemistry and Geochemical Clas- 
sification of Elements B, F, Rb and Sr in Yellow 
Sea (Huang Hai) Sediments. 
W91-01566 2J 


FLUVIAL SEDIMENTS 
Studies on the Chemistry of Interstitial Water 
Taken from Defined Horizons in the Fine Sedi- 
ments of Bivalve Habitats in Several Northern 
German Lowland Waters: I. Sampling Tech- 
niques. 
W91-01768 2H 


FLY ASH 
Buffering Capacity of Coal Mine Spoils and Fly 
Ash as a Factor in the Protection of the Aquatic 
Environment. 
W91-01455 5G 


FLYSCH 
Variability and Dynamics of Leaching of the 
Flysch Carpathian Slope. 
W91-01078 2G 


FOAMING 
Microbiology of Foaming in Activated Sludge 
Plants. 
W91-01654 5D 


FOG 
Chemistry of Carbonyl Compounds in Po Valley 
Fog Water. 
W91-01451 5B 


FOGWATER CHEMISTRY 
Chemistry of Carbonyl Compounds in Po Valley 
Fog Water. 
W91-01451 5B 


FOOD CHAINS 
Leaching of Radionuclides from Decaying Blue- 
berry Leaves: Relative Rate Independent of 
Concentration. 
W91-01018 5B 


Periodic Bacterivore Activity Balances Bacterial 
Growth in the Marine Environment. 
W91-01037 2L 


Potential Effects of Global Climate Warming on 
the Growth and Prey Consumption of Great 
Lakes Fish. 

W91-01395 2B 


SU-39 





FOOD CHAINS 


Trophic Relation in the Microzooplankton Com- 
munity. 
W91-01615 2H 


Heterotrophic Microplankton in Plankton Suc- 
cessions and Self Purification Processes along 
the Yenisei River. 

W91-01616 2H 


Uptake of Bacteria-Sized Fluorescent Particles 
by Natural Protozoan Assemblage in a Reser- 
voir. 

W91-01617 2H 


Rates of Protozoan Bacterivory in Three Habi- 
tats of a Southeastern Blackwater River. 
W91-01809 2H 


Pentachlorophenol: Environmental Partitioning 
and Human Exposure. 
W91-02016 5B 


FOOD HABITS 
Dynamics of Pelagic Ciliates in Eutrophic Estu- 
arine Waters: Importance of Functional Groups 
among Ciliates and Responses to Bacterial and 
Phytoplankton Production. 
W91-01613 2L 


Food Habits of Two Larval Flies (Dolichopodi- 
dae: Diptera) in Two Gulf Coast Oligohaline 
Tidal Marshes. 

W91-01911 2L 


FOREST ECOSYSTEMS 
Assessment of Cumulative Impacts to Water 
Quality in a Forested Wetland Landscape. 
W91-01017 4C 


Variability of Mangrove Ecosystems Along the 
Brazilian Coast. 
W91-01136 2L 


Forests and the Temperature of Upland Streams 
in Wales: A Modelling Exploration of the Bio- 
logical Effects. 

W91-01343 2E 


FOREST FIRES 
Humus Form Development and _ Hillslope 
Runoff, and the Effect of Fire and Management, 
Under Mediterranean Forest in NE-Spain. 
W91-01079 2G 


FOREST MANAGEMENT 
Nutrient Export in Stormflow Following Forest 
Harvesting and Site-Preparation in East Texas. 
W91-01009 5B 


Humus Form Development and _ Hillslope 
Runoff, and the Effect of Fire and Management, 
Under Mediterranean Forest in NE-Spain. 

W91-01079 2G 


FOREST SOILS 
Nitrification in 
Forest Soils. 
W91-01029 5E 


Sludge-Amended Michigan 


Humus Form Development and _ Hillslope 
Runoff, and the Effect of Fire and Management, 
Under Mediterranean Forest in NE-Spain. 

W91-01079 2G 


FOREST WATERSHEDS 
Assessment of Cumulative Impacts to Water 
Quality in a Forested Wetland Landscape. 
W91-01017 4C 


Effects of Clearfelling a Sitka Spruce Stand on 
the Water Balance of a Peaty Gley Soil at Ker- 
shope Forest, Cumbria. 

W91-01069 4C 


Comments on the Hydrochemical Regulation of 
the Halogen Elements in Rainfall, Stemflow, 
Throughfall and Stream Waters at an Acidic 
Forested Area in Mid-Wales. 

W91-01447 5B 
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SUBJECT INDEX 


Changes in Stream Morphology and Storm 
Transport of Seston Following Watershed Dis- 
turbance. 

W91-01505 2J 


Problems in Determining the Return of a Water- 
shed to Pretreatment Conditions: Techniques 
Applied to a Study at Caspar Creek, California. 
W91-01523 4C 


Role of Ammonium and Nitrate Retention in the 
Acidification of Lakes and Forested Catch- 
ments. 

W91-01718 5B 


FORMWORK 


Investigation of Concrete in Absorbing Form- 
work. 
W91-01653 8F 


FOULING 


Biofilm Characteristics in Coastal Waters of 
Bombay. 
W91-01170 2L 


Biofilms: Detection, Implications and Solutions. 
W91-01239 5F 


FOUNDATION FAILURE 


Causes and Character of Movements of the 
Loamy Sand Moraine in the Foundation of the 
Plyavinyas Hydroelectric Station Powerhouse. 
W91-01651 8D 


FOUNDATION ROCKS 


Causes and Character of Movements of the 
Loamy Sand Moraine in the Foundation of the 
Plyavinyas Hydroelectric Station Powerhouse. 
W91-01651 8D 


FOURIER ANALYSIS 


Fourier Domain Shape Analysis Methods: A 
Brief Review and an Illustrative Application to 
Rainfall Area Evolution. 

W91-01537 2B 


FRACTURE PERMEABILITY 


Two-Phase Relative Permeability and Capillary 
Pressure of Rough-Walled Rock Fractures. 
W91-015i1 2F 


FRAGILARIA 


Timing of Wave Disturbance and the Resistance 
and Recovery of a Freshwater Epilithic Mi- 
croalgal Community. 

W91-01810 2H 


FRANCE 


Mathematical Model of Bacterial Contamination 
of the Morlaix Estuary (France). 
W91-01419 5B 


Study of Aquatic Community Dynamics in a 
Karstic System by the Use of Artificial Sub- 
strates. 

W91-01766 2H 


FREQUENCY ANALYSIS 


Frequency Analysis of Trace Level Water Qual- 
ity Data with a Time Varying Censoring Level. 
W91-01198 5B 


Practical Aspects of Low-Flow Frequency 
Analysis. 
W91-01529 2E 


FRESHWATER 


Mercury Speciation in Surface Freshwater Sys- 
tems in California and Other Areas. 
W91-01063 2K 


FROST 


Chemistry of Dews and Frosts in Indianapolis, 
Indiana. 
W91-01288 5B 


FROUDE NUMBER 
Flow Stability and Friction Factor in Rough 
Channels. 
W91-01494 8B 


Minimum Froude Number and the Equilibrium 
of Alluvial Sand Rivers. 
W91-01874 2E 


FROZEN GROUND 
Relationships Among Depth to Frozen Soil, Soil 
Wetness, and Vegetation Type and Biomass in 
Tundra Near Bethel, Alaska, U.S.A. 
W91-01369 5C 


FUCUS 
Fate and Effects of Pulp Mill Chlorophenolic 
4,5,6-Trichloroguaiacol in a Model Brackish 
Water Ecosystem. 
W91-01816 5B 


FUGACITY 
Predicting Bioaccumulation Potential: A Test of 
a Fugacity-Based Model. 
W91-01316 5B 


FUNGI 
Metal Content of Fungal Sporocarps from 
Urban, Rural, and Sludge-Treated Sites. 
W91-01005 5B 


Relations Between Acid Rain and Vesicular- 
Arbuscular Mycorrhiza. 
W9i-01410 5C 


Microbiology of Foaming in Activated Sludge 
Plants. 
W91-01654 5D 


FUNGICIDES 
Effect of Copper Sulfate on Hematology, Blood 
Chemistry, and Hepato-Somatic Index of an 
Indian Catfish, Heteropneustes fossilis (Block), 
and Its Recovery. 
W91-01325 5C 


Kinetic Study of the Decomposition of Methyl 
(1-(Butylcarbamoy])-1H-benzimidazol-2- 
yl)carbamate (Benomyl) to Methyl 1H-Benzimi- 
dazol-2-ylcarbamate (MBC). 

W91-01739 5B 


Pollution by the Fungicide Pentachloronitroben- 
zene in an Intensive Farming Area in Japan. 
W91-01815 5B 


Acute Toxicities and Hematological Effects of 
Two Substituted Naphthoquinones in Channel 
Catfish. 

W91-01970 5C 


FURROW IRRIGATION 
Adopting Water-Conserving Irrigation Technol- 
ogy: The Case of Surge Irrigation in Arizona. 
W91-01405 3F 


GAMMARUS 
Effect of Short-Term Exposure to Pentachloro- 
phenol and Osmotic Stress on the Free Amino 
Acid Pool of the Freshwater Amphipod Gam- 
marus pseudolimnaeus Bousfield. 
W91-01967 5C 


GAS CHROMATOGRAPHY 
Simultaneous Dual Column, Dual-Detector Gas 
Chromatographic Determination of Chlorinated 
Pesticides and Polychlorinated Biphenyls in En- 
vironmental Samples. 
W91-01281 SA 


GC-MS Identification of Gaseous Volatiles in 
Wastewater. 
W91-01696 5A 





Trace Determination of Lower Volatile Fatty 
Acids in Sediments by Gas Chromatography 
with Chemically Bonded FFAP Columns. 

W91-01919 5A 


Gas Chromatography in Environmental Analy- 
sis: Aims and Challenges. 
W91-01954 5A 


GC-FTIRS: Applications in Organic Trace 
Analysis. 
W91-01956 5A 


Multiresidue Method by High Performance 
Liquid Chromatography-based Fractionation 
and Gas Chromatographic Determination of 
Trace Levels of Pesticides in Air and Water. 
W91-02038 5A 


GAS TRANSFER VELOCITY 
Gas Transfer Velocities in Lakes Measured with 
SF6. 
W91-01412 2H 


GASES 
Measuring Techniques for Gas/Solid Fluidized 
Bed Reactors (MeBtechniken fur Gas/Feststoff- 
Wirbelschichtreaktoren). 
W91-01896 5D 


GASTROPODS 
Mollusc Thais haemastoma - An Exhibitor of 
‘Imposex’ and Potential Biological Indicator of 
Tributyltin Pollution. 
W91-01118 5C 


Heavy Metal Concentration in Telescopium 
from Darwin Harbour, N.T., Australia. 
W91-01164 5A 


GENETIC ENGINEERING 
Fate of Genetically Engineered Microorganisms 
in Freshwater. 
W91-01240 5B 


New Gene Sources for Development of Agro- 
nomic Plants with Tolerance to Drought and 
Other Abiotic Stresses. 

W91-01859 3B 


GENETIC POLLUTION 
Fate of Genetically Engineered Microorganisms 
in Freshwater. 
W91-01240 5B 


GENOTOXICITY 
Characterization of Genotoxic Components in 
Sediments by Mass Spectrometric Techniques 
Combined with Salmonella/Microsome Test. 
W91-01686 5A 


GEOCHEMISTRY 
Biogeochemistry of Carbon in the Amazon 
River. 
W91-01039 5B 


Contribution of Organic Acids to Alkalinity in 
Lakes Within the Mount St. Helens Blast Zone. 
W91-01051 2H 


Mercury Speciation in Surface Freshwater Sys- 
tems in California and Other Areas. 
W91-01063 2K 


Variability and Dynamics of Leaching of the 
Flysch Carpathian Slope. 
W91-01078 2G 


Multivariate Statistical Analyses of Sediment 
Geochemistry. 
W91-01161 2L 


Device for In Situ Determination of Geochemi- 
cal Transport Parameters. 1. Retardation. 
W91-01293 5B 


SUBJECT INDEX 


Production and Carbon Isotopic Composition of 
Bacterial CO2 in Deep Coastal Plain Sediments 
of South Carolina. 

W91-01297 2J 


pH and Redox Buffering Mechanisms in a Gla- 
cial Drift Aquifer Contaminated by Landfill 
Leachate. 

W91-01300 5B 


Geochemical Modeling of the Madison Aquifer 
in Parts of Montana, Wyoming, and South 
Dakota. 

W91-01517 2K 


Solute Transport with Multisegment, Equilibri- 
um-Controlled Reactions: A Feed Forward Sim- 
ulation Method. 

W91-01520 5B 


Study on Geochemistry and Geochemical Clas- 
sification of Elements B, F, Rb and Sr in Yellow 
Sea (Huang Hai) Sediments. 

W91-01566 2J 


Soda Lakes on Inner Mongolia Plateau, China. 
W91-01574 


Spatial and Temporal Patterns in the Hydrogeo- 
chemistry of a Poor Fen in Northern Wisconsin. 
W91-01720 2H 


Elucidating Ground-Water Flow Paths in a 
Desert Terrane by Geochemical Methods. 
W91-01784 2F 


Specific Chemical Composition of Karst 
Groundwater in the Ophiolite Belt of the Yugo- 
slav Inner Dinarides: A Case for Covered Karst. 
W91-01885 2F 


Heavy Metals in Sediments of the Yamuna River 
(A Tributary of the Ganges), India. 
W91-02005 2K 


Iron and Manganese Geochemistry and the Dis- 
tribution of 239, 240 Pu and 241 Am in the 
Sediments of the North East Irish Sea. 

W91-02006 5B 


Distribution of Zinc, Lead, Cadmium and 
Copper Between Different Size Fractions of 
Sediments I. The Limski Kanal (North Adriatic 
Sea). 

W91-02009 5B 


Distribution of Zinc, Lead, Cadmium and 
Copper Between Different Size Fractions of 
Sediments II. The Krka River Estuary and the 
Kornati Islands (Central Adriatic Sea). 

W91-02010 5B 


GEODESY 


Geodetic Problems in the Construction of High 
Concrete Dams. 
W91-01652 8A 


GEOGRAPHIC INFORMATION SYSTEMS 


Automating Water Resource Management. 
W91-01563 7B 


GEOHYDROLOGIC DATA 


Summary of Public Water-Supply Withdrawals 
and Geohydrologic Data for the Lower Con- 
necticut River Valley from Windsor to Vernon, 
Vermont. 

W91-01845 2F 


GEOHYDROLOGY 


Hydrogeology and Historical Assessment of a 
Classic Sequential-Land Use Landfill Site, Illi- 
nois, USA. 

W91-01097 5F 


Hydrogeologic Database for Ground-Water 
Modeling. 
W91-01298 7C 


GEOLOGIC FRACTURES 


Hydrogeological Decision Analysis: 1. A 
Framework. 
W91-01301 6A 


Logging of Special Hydrogeological Wells. 
W91-01360 7B 


Stream Functions and Equivalent Freshwater 
Heads for Modeling Regional Flow of Variable- 
Density Groundwater. 1. Review of Theory and 
Verification. 

W91-01524 2F 
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River) Continental Shelf. 
W91-01058 2L 


GROWTH CHAMBERS 
Chemostat Studies of a Mixed Culture Growing 
on Phenolics. 
W91-01175 5D 


GROWTH RATES 
Bacterial Net Production Approaching Zero--A 
Frequent Phenomenon in Pelagic Environments. 
W91-01606 2H 


Expression of Results from Growth Inhibition 
Toxicity Tests with Algae. 
W91-02031 5C 


GUAR 
Effects of Saline Water Irrigation on Growth 
and Mineral Distribution in Guar (Cyamopsis 
tetragonoloba (L.) Taub). 
W91-01149 3C 


GULF OF MEXICO 
Direct Impacts of Outer Continental Shelf Ac- 
tivities on Wetland Loss in the Central Gulf of 
Mexico. 
W91-01099 2L 


Gulf Coast Flood Routing. 
W91-01210 2E 


Temperature Selection by Striped Bass in a Gulf 
of Mexico Coastal River System. 
W91-01385 81 


Fate of Added N-15 Labelled Nitrogen in a 
Sagittaria lancifolia L. Gulf Coast Marsh. 
W91-01741 2H 


Barotropic, Subtidal Exchange Between Calca- 
sieu Lake and the Gulf of Mexico. 
W91-01901 2H 


NOAA’s Status and Trends Mussel Watch Pro- 
gram: Chlorinated Pesticides and PCBs in Oys- 
ters (Crassostrea virginica) and Sediments from 
the Gulf of Mexico. 

W91-01933 5A 


GULF OF NICOYA 
Seasonal and Tidal Abundance of Crab Larvae 
in a Tropical Mangrove System, Gulf of Nicoya, 
Costa Rica. 
W91-01927 2L 


HALOGENATED) PESTICIDES 


GULLS 
Yolk Retinoids (Vitamin A) in Eggs of the Her- 
ring Gull and Correlations with Polychlorinated 
Dibenzo-p-dioxins and Dibenzofurans. 
W91-01264 5C 


Geographical Distribution of Contaminants and 
Productivity Measures of Herring Gulls in the 
Great Lakes: Lake Erie and Connecting Chan- 
nels 1978/79. 

W91-01454 5B 


GULLY EROSION 
Rates and Mechanisms of Discontinuous Gully 
Erosion in a Red-Brown Earth Catchment, New 
South Wales, Australia. 
W91-01877 2J 


GULLY POTS 
Pollutant Removal by Gully Pots in Different 
Catchment Areas. 
W91-02003 5D 


GYPSUM 
Dual Water Flow Pattern in the Unsaturated 
Zone under a Gypsum-amended Soil. 
W91-01475 2G 


HABITATS 
Monitoring of Rainfall in Relation to the Con- 
trol of Migrant Pests. 
W91-01561 2B 


HAIL 
Hailstones as Cloud Water Composition Probes: 
An Initial Assessment. 
W91-01289 2K 


Further Exploratory Evaluations of Grossver- 
such IV Using Hailpad Data: Analysis of Hail 
Patterns and Stratification by Storm Type for 
Seeding Effect. 

W91-01471 2B 


Use of Polarization to Characterize Precipitation 
and Discriminate Large Hail. 
W91-01656 2B 


Precipitation Production in a Large Montana 
Hailstorm: Airflow and Particle Growth Trajec- 
tories. 

W91-01658 2B 


HALOGENATED COMPOUNDS 
Occurrence of the Mutagenic Compound MX in 
Drinking Water and Its Removal by Activated 
Carbon. 
W91-01643 SF 


HALOGENATED HYDROCARBONS 
Removal of Organohalogens and Organohalo- 
gen Precursors in Reclaimed Wastewater--I. 
W91-01415 5D 


Removal of Organohalogens and Organohalo- 
gen Precursors in Reclaimed Wastewater--II. 
W91-01416 5D 


HALOGENATED PESTICIDES 
Photochemistry of Halogenated Benzine Deriva- 
tives. X1. Effects of Sodium Chloride on the 
Aquatic Photodegradation of Bromoxynil (3,5- 
Dibromo-4-hydroxybenzonitrile) Herbicide. 
W91-01307 5B 


Geographic Variation of Chlorinated Hydrocar- 
bons in Burbot (Lota lota) from Remote Lakes 
and Rivers in Canada. 

W91-02033 5B 


Partitioning of Lindane Between Sediment, 
Water and the Crustacean Metapenaeus ma- 
cleayi. 

W91-02042 5B 





HALOGENS 


HALOGENS 
Comments on the Hydrochemical Regulation of 
the Halogen Elements in Rainfall, Stemflow, 
Throughfall and Stream Waters at an Acidic 
Forested Area in Mid-Wales. 
W91-01447 5B 


HAMBURG 
Substance Load in Rainwater Runoff from Dif- 
ferent Streets in Hamburg. 
W91-01993 5B 


HAMILTON HARBOUR 
Inorganic Contaminants in Suspended Solids 
from Hamilton Harbour. 
W91-01798 5B 


HANGZHOU BAY 
Supply and Deposition of Sediment along the 
North Bank of Hangzhou Bay, China. 
W91-01942 2J 


HARDNESS 
Effect of Hardness and Salinity on Survival of 
Striped Bass Larvae. 
W91-01386 81 


HAZARD ASSESSMENT 
Appraisal of the Potential Health Impacts of 
Sewage Disposal to UK Coastal Waters. 
W91-01278 5B 


HAZARDOUS MATERIALS 
Travel Times of Seepage Water Through Multi- 
layered Covering Systems for Hazardous Waste 
Sites. 
W91-01886 5B 


Mutagens, Toxicants, and Other Constituents in 
Small City Sludges in New York State. 
W91-01974 SA 


HAZARDOUS WASTE DISPOSAL 
Basic Model of Water- and Gas-flow through 
Smectite Clay Buffers. 
W91-01458 2G 


HAZARDOUS WASTES 


Toxicity of Water Extracts of Hazardous Waste. 
W91-01231 5C 


Analysis of Target and Nontarget Pollutants in 
Aqueous Leachates from the Hazardous Waste 
Site in Stringfellow, California, Via Ion Chro- 
matography-Particle Beam and Inductively Cou- 
pled Plasma Mass Spectrometry. 

W91-01728 SA 


HEAD LOSS 
Local Energy Losses in Two-Component Pres- 
sure FLows. 
W91-01648 8B 


HEADWATERS 
Comparison of Detritus Processing Between 


Permanent and Intermittent Headwater Streams. 
W91-01744 2H 


HEAVY METALS 
Effect of Municipal Sewage Sludge Application 
on Growth of Two Reclamation Shrub Species 
in Copper Mine Spoils. 
W91-01025 5B 


Investigation of the Metal-Algae Binding Site 
with 113-Cd Nuclear Magnetic Resonance. 
W91-01060 5B 


Chemical and Physical Speciation of Trace 
Metals in Fine Grained Overbank Flood Sedi- 
ments in the Tyne Basin, North-East England. 
W91-01082 5B 


Heavy Metal Distribution in Sediments of 


Krishna River Basin, India. 
W91-01100 5B 
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Interaction Between Components of Electroplat- 
ing Industry Wastes, Influence of the Receiving 
Water on the Toxicity of the Effluent. 

W91-01106 5C 


Tissue Distribution of Heavy Metals in Small 
Cetaceans from the Southwestern Atlantic 
Ocean. 

W91-01162 5B 


Biofilm Characteristics in Coastal Waters of 
Bombay. 
W91-01170 2L 


Relative Sensitivities of Different Life Stages of 
Isognomon californicum to Cadmium Toxicity. 
W91-01308 3c 


Effects of Salinity, Temperature, and Cadmium 
on Cadmium-binding Protein in the Grass 
Shrimp, Palaemonetes pugio. 

W91-01309 5B 


Influence of Cadmium and Zinc on Cadmium 
Turnover in the Zebrafish, Brachydanio rerio. 
W91-01310 SC 


Macroinvertebrate Community Responses to 
Copper in Laboratory and Field Experimental 
Streams. 

W91-01312 5C 


Sustainable Rates of Sewage Sludge for Dryland 
Winter Wheat Production: I. Soil Nitrogen and 
Heavy Metals. 

W91-01503 SE 


Accumulation of Heavy Metals and the Varia- 
tion of Amino Acids and Protein in Eichhornia 
crassipes (Mart.) Solms in the Dianchi Lake (in 
Chinese). 

W91-01572 5B 


Effects of Acid-Mine Drainage on the Chemical 
and Biological Character of an Alkaline Head- 
water Stream. 

W91-01688 5C 


Examination of the Range of Copper Complex- 
ing Ligands in Natural Waters Using a Combina- 
tion of Cathodic Stripping Voltammetry and 
Computer Simulation. 

W91-01715 5B 


Speciation of Mercury Compounds in Waste 
Water by Microcolumn Liquid Chromatography 
Using a Preconcentration Column with Cold- 
Vapor Atomic Absorption Spectrometric Detec- 
tion. 

W91-01716 5A 


Effect of Heavy Metals on the Serotonin and 
Dopamine Systems in the Central Nervous 
System of the Freshwater Mussel (Anodonta 
cygnea L). 

W91-01776 5B 


Morphological Deformities in 
Chironomidae(Diptera) Larvae from the Lac St. 
Louis and Laprairie Basins of the St. Lawrence 
River. 

W91-01790 sc 


Inorganic Contaminants in Suspended Solids 
from Hamilton Harbour. 
W91-91798 5B 


Trends in the Heavy Metal Levels in the Dis- 
solved and Particulate Phase in the Dutch 
Rhine-Meuse (Maas) Delta. 

W91-01817 5B 


Chemical Threat to the Environment in Poland. 
W91-01887 5B 


Occurrence of Heavy Metals in Water, Phyto- 
plankton, and Zooplankton of a Mesotrophic 
Lake in Eastern Poland. 

W91-01891 5B 


Accumulation of Heavy Metals in a Lake Eco- 
system. 
W91-01892 5B 


Unusual Marine Ecosystem in the Flooded 
Crater of Ushisher Volcano. 
W91-01932 2L 


Effects of Sample Preparation on Measured 
Concentrations of Eight Elements in Edible Tis- 
sues of Fish from Streams Contaminated by 
Lead Mining. 

W91-01968 5A 


Heavy Metal Accumulations and Their Recent 
Changes in Southern Minke Whales Balaenop- 
tera acutorostrata. 

W91-01969 5B 


Effect of Heavy Metals on Bay Scallops, Surf 
Clams, and Blue Mussels in Acute and Long- 
term Exposures. 

W91-01973 5C 


Characterization of Compost with Respect to Its 
Content of Heavy Metals, Part I: Sample Diges- 
tion and ICP-AES Analysis. 

W91-01986 SE 


Transport of Heavy Metals Within a Small 
Urban Catchment. 
W91-01992 5B 


Heavy Metal Accumulation and Transport 
Through Detention Ponds Receiving Highway 
Runoff. 

W91-01995 5B 


Pollutants Attached to Particles from Drainage 
Areas. 
W91-01996 5B 


Influence of Complexing Agents and Surfactants 
on Metal Speciation Analysis in Road Runoff. 
W91-01999 SA 


Pollutant Removal by Gully Pots in Different 
Catchment Areas. 
W91-02003 5D 


Heavy Metals in Sediments of the Yamuna River 
(A Tributary of the Ganges), India. 
W91-02005 2K 


Iron and Manganese Geochemistry and the Dis- 
tribution of 239, 240 Pu and 241 Am in the 
Sediments of the North East Irish Sea. 

W91-02006 5B 


Mass-Balance of Metals and Identification of 
Their Sources in Both River and Fallout Fluxes 
Near Gdansk Bay, Baltic Sea. 

W91-02007 5B 


Distribution of Zinc, Lead, Cadmium and 
Copper Between Different Size Fractions of 
Sediments I. The Limski Kanal (North Adriatic 
Sea). 

W91-02009 5B 


Distribution of Zinc, Lead, Cadmium and 
Copper Between Different Size Fractions of 
Sediments II. The Krka River Estuary and the 
Kornati Islands (Central Adriatic Sea). 

W91-02010 5B 


Behavior of Heavy Metals During Wastewater 
Treatment, I. Cadmium, Chromium and Copper. 
W91-02012 5D 


Behavior of Heavy Metals During Wastewater 
Treatment, II. Lead, Nickel, and Zinc. 
W91-02013 5D 


Behavior of Heavy Metals During Wastewater 
Treatment, III. Mercury and Arsenic. 
W91-02014 5D 





Effects of Cadmium on Murex trunculus from 
the Adriatic Sea: I. Accumulation of Metal and 
Binding to a Metallothionein-like Protein. 

W91-02020 5B 


Effects of Cadmium on Murex trunculus from 
the Adriatic Sea: II. Oxygen Consumption and 
Acclimation Effects. 

W91-02021 5C 


Effect of Waterborne and Dietary Cadmium on 
Plasma Ions of the Teleost Oreochromis mos- 
sambicus in Relation to Water Calcium Levels. 
W91-02022 5C 


Uptake and Elimination of Waterborne Cadmi- 
um by the Fish Noemacheilus barbatulus L. 
(Stone Loach). 

W91-02023 5C 


Effects of Diet, Water Hardness, and Population 
Source on Acute and Chronic Copper Toxicity 
to Ceriodaphnia dubia. 

W91-02024 Se 


Shell as a Site of Lead Deposition in Helix 
aspersa. 
W91-02025 5B 


Morphometric and X-ray Energy Dispersive 
Approach to Monitoring pH-Altered Cadmium 
Toxicity in Anabaena flos-aquae. 

W91-02027 5C 


Toxicity and Bioaccumulation of Selenate, Sele- 
nite and Seleno-L-Methionine in the Cyanobac- 
terium Anabaena flos-aquae. 

W91-02028 5C 


HERBICIDES 


Aerobic and Anaerobic Degradation of Alachlor 
in Samples from a Surface-to Groundwater Pro- 
file. 

W91-01019 5B 


Metolachlor Transport in Surface Runoff. 
W91-01020 5B 


Occurrence, Distributions, and Transport of 
Herbicides and Their Degradation Products in 
the Lower Mississippi River and Its Tributaries. 
W91-01064 5B 


Photographic Screening Procedure for Triazine 
Herbicides in Water Using an Enhanced Lumi- 
nescent Immunoassay. 

W91-01230 5A 


Triazine and Chloroacetamide Herbicides in Sy- 
denham River Water and Municipal Drinking 
Water, Dresden, Ontario, Canada, 1981-1987. 

W91-01306 5B 


Photochemistry of Halogenated Benzine Deriva- 
tives. X1. Effects of Sodium Chloride on the 
Aquatic Photodegradation of Bromoxynil (3,5- 
Dibromo-4-hydroxybenzonitrile) Herbicide. 

W91-01307 5B 


Comparison of a Gene Probe with Classical 
Methods for Detecting 2,4-Dichlorophenoxyace- 
tic Acid (2,4-D)-Biodegrading Bacteria in Natu- 
ral Waters. 

W91-01664 5B 


Triazine Herbicide Fate in a No-Tillage Corn 
(Zea mays L.)-Crownvetch (Coronilla varia L.) 
‘Living Mulch’ System. 

W91-01709 5B 


Polyclonal and Monoclonal Enzyme Immunoas- 
says for Picloram Detection in Water, Soil, 
Plants, and Urine. 

W91-01912 5A 


SUBJECT INDEX 


Acute Toxicity of Selected Herbicides and Sur- 
factants to Larvae of the Midge Chironomus 
riparius. 

W91-02017 5C 


Rapid Dissipation of Glyphosate in Small Forest 
Ponds. 


W91-02018 5B 


Effects of Paraquat on Mortality and Cardiores- 
piratory Function of Catfish Fry Plecostomus 
commersoni. 

W91-02032 a 


Sublethal and Acute Toxicity of the Ethylene 
Glycol Butyl Ether Ester Formulation of Triclo- 
pyr to Juvenile Coho Salmon (Oncorhynchus 
kisutch). 

W91-02039 5C 


Effects of Short-term Pulses of Atrazine on At- 
tached Algal Communities in a Small Stream. 
W91-02040 5C 


HETEROTROPHIC BACTERIA 


Bacterial Productivity in Sediments. 
W91-01608 


HIGH PERFORMANCE LIQUID 
CHROMATOGRAPHY 


Multiresidue Method by High Performance 
Liquid Chromatography-based Fractionation 
and Gas Chromatographic Determination of 
Trace Levels of Pesticides in Air and Water. 
W91-02038 5A 


HIGHWAY EFFECTS 


Risk Assessment of Drinking Water in a Reser- 
voir Contaminated by PAHs Originated from 
Road Traffic. 

W91-01991 5C 


Pollution of Street Run-off by Traffic and Local 
Conditions. 
W91-01994 5B 


Heavy Metal Accumulation and Transport 
Through Detention Ponds Receiving Highway 
Runoff. 

W91-01995 5B 


Applications of Magnetic Measurements to Sedi- 
ment Tracing in Urban Highway Environments. 
W91-01997 5A 


Influence of Complexing Agents and Surfactants 
on Metal Speciation Analysis in Road Runoff. 
W91-01999 5A 


U. S. Federal Highway Administration’s Receiv- 
ing Water Impact Methodology. 
W91-02000 5G 


Design and Construction of Treatment Process- 
es for Highway Runoff in the FRG. 
W91-02001 5D 


Decontamination of Highway Surface Runoff in 
the FRG. 
W91-02002 5G 


HISTORY 


Use of Tree-Ring Chemistry to Document His- 
torical Ground-Water Contamination Events. 
W91-01295 5B 


HONG KONG 


Hydrographic Surveys and Sedimentation in 
Deep Bay, Hong Kong. 
W91-01883 2J 


HORMONES 


Effects of Ingested Crude Oil on Thyroid Hor- 
mones and on the Mixed Function Oxidase 
System in Ducks. 

W91-01775 5C 


HURRICANES 


HOSPITALS 


Failure of a Diagnostic Monoclonal Immuno- 
fluorescent Reagent to Detect Legionella pneu- 
mophila in Environmental Samples. 

W91-01764 SA 


HUANG HE RIVER 


Phytoplankton Biomass, Production and 
Growth Limitations on the Huanghe (Yellow 
River) Continental Shelf. 

W91-01058 2L 


HUDSON BAY 
Influence of Hudson Bay Runoff and Ice-Melt 
on the Salinity of the Inner Newfoundland Shelf. 
W91-01432 2E 


HUMAN DISEASES 
Outbreak of Pontiac Fever Due to Legionella 
anisa. 
W91-01032 SC 


Giardia in Wastewater: Effect of Treatment. 
W91-01173 5D 


Association of Shower Use with Legionnaires’ 
Disease. 
W91-01186 5B 


Well-Water Methaemoglobinaemia: The Bacte- 
rial Factor. 
W91-01224 5C 


Lack of Effect of Drinking Water Barium on 
Cardiovascular Risk Factors. 
W91-01666 5F 


HUMAN HEALTH 
Pentachlorophenol: Environmental Partitioning 
and Human Exposure. 
W91-02016 5B 


HUMAN POPULATION 
Pentachlorophenol: Environmental Partitioning 
and Human Exposure. 
W91-02016 5B 


HUMIC ACIDS 
Occurrence of Limnic Micro-Crustaceans in Re- 
lation to pH and Humic Content in Swedish 
Water Bodies. 
W91-01350 2H 


HUMIC SUBSTANCES 
Abiotic Transformations of Iron and Phosphate 
in Humic Lake Water Revealed by Double- 
Isotope Labeling and Gel Filtration. 
W91-01048 2H 


Estimating the Effects of Dispersed Organic 
Polymers on the Sorption of Contaminants by 
Natural Solids. 2. Sorption in the Presence of 
Humic and Other Natural Macromolecules. 

W91-01180 5B 


Removal of Pesticides by Adsorption onto Pow- 
dered Activated Carbon: The Effect of Humic 
Substances. 

W91-01253 5F 


HUMUS 
Humus Form Development and Hillslope 
Runoff, and the Effect of Fire and Management, 
Under Mediterranean Forest in NE-Spain. 
W91-01079 2G 


HUNTINGTON FOREST 
Soil Solution Chemistry of an Adirondack Spo- 
dosol: Lysimetry and N Dynamics. 
W91-01693 2K 


HURRICANES 


Eye to Eye with Hurricane Gloria on Virginia’s 
Tangier Island. 
W91-01620 6B 





HYDRAULIC CONDUCTIVITY 


HYDRAULIC CONDUCTIVITY 
Relation Between Saturated Conductivity and 
Capillary Retention Characteristics. 
W91-01303 2F 


Program to Calculate Hydraulic Conductivity 
Using Slug Test Data. 
W91-01305 7c 


Experimental Testing of Transient Unsaturated 
Flow Theory at Low Water Content in a Cen- 
trifugal Field. 

W91-01514 2G 


Laboratory Studies of the Flow of Some Organ- 
ic Solvents and Their Aqueous Solutions 
Through Bentonite and Kaolin Clays. 

W91-01781 5B 


Rainfall Induced Soil Seal: (B) Application of a 
New Model to Saturated Soils. 
W91-01873 2G 


HYDRAULIC DESIGN 
Hydraulic Calculation of Open Groins with 
Variable Coverage. 
W91-01435 8B 


Current Problems and Practice of Engineering- 
Geological Surveys when Designing Large Res- 
ervoirs. 

W91-01545 6G 


Design of Cranes for Operating Gates. 
W91-01548 8C 


Concerning the Problem of Assigning the Com- 
positions of Steel Fiber-reinforced Concretes. 
W91-01549 8F 


What Results when the Building Codes are not 
Observed. 
W91-01550 8B 


Investigation of the Diversion Outlet of the 
Kirzan Hydro Development. 
W91-01646 8B 


Pollutant Removal by Gully Pots in Different 
Catchment Areas. 
W91-02003 5D 


HYDRAULIC ENGINEERING 
Irregular Wave Load on Slopes of Structures. 
W91-01438 


Predicting Wave Formation in Mountain Reser- 
voirs During Landfalls and Landslides. 
W91-01443 8B 


Hydrodynamic Pressure Analysis of Arch Dams 
with T-Complete Functions. 
W91-01489 8B 


Monitoring the State of the Dam of the Sayano- 
Shushenskoe Hydroelectric Station. 
W91-01541 8A 


Experience in Operating Ecologically Clean 
Turbines. 
W91-01543 8C 


Current Problems and Practice of Engineering- 
Geological Surveys when Designing Large Res- 
ervoirs. 

W91-01545 6G 


What Results when the Building Codes are not 
Observed. 
W91-01550 8B 


Flow Induced Pipe Vibration During Its Sag- 
ging Process. 
W91-01670 8B 


Kinematic Cascades: Derivation of a General- 


ized Shock Formation Criterion. 
W91-01673 8B 
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HYDRAULIC EQUIPMENT 
Mechanical Equipment of the Tikhovsk Hydro 
Development on the Kuban River. 
W91-01540 8C 


Experience in Using Digital Voltmeters in the 
System Measuring the Pool Levels and Head at 
Hydroelectric Stations. 

W91-01546 8G 


Mechanical Equipment of the Vilyui No. 3 Hy- 
droelectric Station. 
W91-01645 8C 


Investigation of the Diversion Outlet of the 
Kirzan Hydro Development. 
W91-01646 8B 


HYDRAULIC GATES 
Design of Cranes for Operating Gates. 
W91-01548 8C 


Mechanical Equipment of the Tashlyk Pumped- 
Storage Hydroelectric Station and Aleksan- 
drovka Hydro Development of the Southern 
Ukraine Power Complex. 

W91-01644 8C 


HYDRAULIC GEOMETRY 
Hydraulic Jump in Triangular Channel. 
W91-01669 8B 


HYDRAULIC GRADIENT 
Rainfall Induced Soil Seal: (B) Application of a 
New Model to Saturated Soils. 
W91-01873 2G 


HYDRAULIC JUMP 
Genesis of Free Hydraulic Jumps for Better 
Mixing. 
W91-01421 5F 


Hydraulic Jump in Triangular Channel. 
W91-01669 8B 


HYDRAULIC LOADING 
Investigation into the Performance Characteris- 
tics of Boundary Boxes Subjected to Vertical 
Loading. 
W91-01269 8B 


HYDRAULIC MACHINERY 
Experience in Operating Ecologically Clean 
Turbines. 
W91-01543 8C 


Design of Cranes for Operating Gates. 
W91-01548 8C 


Mechanical Equipment of the Tashlyk Pumped- 
Storage Hydroelectric Station and Aleksan- 
drovka Hydro Development of the Southern 
Ukraine Power Complex. 

W91-01644 8C 


HYDRAULIC MODELS 
Hydraulic Calculation of Open Groins with 
Variable Coverage. 
W91-01435 8B 


Some Parameters of a Spreading Flow Beyond 
Pipe Conduits. 
W91-01437 8B 


Irregular Wave Load on Slopes of Structures. 
W91-01438 8B 


Modeling Erosion of Sand and Silt Bed River. 
W91-01492 2J 


Investigation of the Diversion Outlet of the 
Kirzan Hydro Development. 
W91-01646 8B 


Seepage in Earth Dams in Two- and Three- 
Dimensional Formulations of the Problem. 
W91-01650 8D 


HYDRAULIC PROFILES 


Modification of Coastal Currents by Power 
Plant Intake and Thermal Discharge Systems. 
W91-01057 8B 


HYDRAULIC PROPERTIES 


Flow Stability and Friction Factor in Rough 
Channels. 
W91-01494 8B 


Stochastic Analysis of Unsaturated Flow: One- 
Dimensional Monte Carlo Simulations and Com- 
parisons With Spectral Perturbation Analysis 
and Field Observations. 

W91-01536 2G 


Hydraulic Jump in Triangular Channel. 
W91-01669 8B 


HYDRAULIC STRUCTURES 


Monitoring the State of the Dam of the Sayano- 
Shushenskoe Hydroelectric Station. 
W91-01541 8A 


Initial Period of Operation of the Channel Dam 
of the Kureika Hydroelectric Station. 
W91-01542 8A 


Mechanical Equipment of the Vilyui No. 3 Hy- 
droelectric Station. 
W91-01645 8C 


Investigation of the Diversion Outlet of the 
Kirzan Hydro Development. 
W91-01646 8B 


Seepage in Earth Dams in Two- and Three- 
Dimensional Formulations of the Problem. 
W91-01650 8D 


Geodetic Problems in the Construction of High 
Concrete Dams. 
W91-01652 8A 


Scourhole Developments in Shallow Tailwater. 
W91-01674 8B 


HYDRAULIC TURBINES 


Experience in Operating Ecologically Clean 
Turbines. 
W91-01543 8C 


HYDRAULICS 


Genesis of Free Hydraulic Jumps for Better 
Mixing. 

W91-01421 SF 
Local Energy Losses in Two-Component Pres- 


sure FLows. 
W91-01648 8B 


HYDROCARBONS 


Use of the Mussel Watch and Molecular Marker 
Concepts in Studies of Hydrocarbons in a Tropi- 
cal Bay (Todos os Santos, Bahia, Brazil). 

W91-01690 5A 


Liquid Chromatographic Method with Fluores- 
cence Detection for the Determination of Poly- 
cyclic Aromatic Hydrocarbons in Environmen- 
tal Samples. 

W91-01714 5A 


Utilization of Hydrocarbon Substrates by Heavy 
Oil-degrading Bacteria Isolated from the Sea 
Water of Oil-Polluted Bisan Seto. 

W91-01945 5G 


Distribution of Hydrocarbon Concentrations 
from Urban Runoff. 
W91-01998 5B 


Application of Multivariate Analysis for Charac- 
terization of Organic Compounds from Urban 
Runoff. 

W91-02004 5A 





Macroinvertebrate and Periphyton Response to 
Streambed Agitation for Release of Substrate- 
Trapped Hydrocarbons. 

W91-02019 5C 


Geographic Variation of Chlorinated Hydrocar- 
bons in Burbot (Lota lota) from Remote Lakes 
and Rivers in Canada. ; 

W91-02033 5B 


HYDROCHLORIC ACID 


Rainwater Acidity at Jabiru, Australia, in the 
Wet Season of 1983/84. 
W91-01818 5B 


HYDRODYNAMICS 


Hydrodynamic Model for Wind-Driven and 
Tidal Circulation in the Arabian Gulf. 
W91-01077 2L 


Hydrodynamic Pressure Analysis of Arch Dams 
with T-Complete Functions. 
W91-01489 8B 


Advection Simulation by Minimax-Characteris- 
tics Method. 
W91-01496 8B 
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Outbreak of Pontiac Fever Due to Legionella 
anisa. 
W91-01032 5C 


Association of Shower Use with Legionnaires’ 
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in the Continuous Cultivation. 
W91-01604 2H 
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LIMING 
Importance of Natural Processes in Understand- 
ing Ecosystem Change: A Case Study of Limed 
Lakes. 
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LIMITING NUTRIENTS 
Molybdenum and Sulfate as Controls on the 
Abundance of Nitrogen-Fixing Cyanobacteria in 
Saline Lakes in Alberta. 
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Rapid Ammonium Cycling and Concentration- 
Dependent Partitioning of Ammonium and 
Phosphate: Implications for Carbon Transfer in 
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Molybdenum and Sulfate as Controls on the 
Abundance of Nitrogen-Fixing Cyanobacteria in 
Saline Lakes in Alberta. 
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Mechanism for the Hydrogen Sulfide-Induced 
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Rapid Ammonium Cycling and Concentration- 
Dependent Partitioning of Ammonium and 
Phosphate: Implications for Carbon Transfer in 
Planktonic Communities. 

W91-01043 2H 


Distribution of Labile Dissolved Organic 
Carbon in Lake Michigan. 
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Abiotic Transformations of Iron and Phosphate 
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Isotope Labeling and Gel Filtration. 
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mulation Rates in Sediments of a Small Lake 
Basin. 
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ments. 
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W91-01051 2H 
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plankton of Acidified and Nonacidified Canadi- 
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Seasonal Variations of Population Density and 
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shore and Reed Sediments of a Hypertrophic 
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Microalgal Growth Model. 
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Oxygen Metabolism. 
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Addition Experiments. 
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Seasonal Patterns of Grazing and Nutrient Limi- 
tation of Phytoplankton in a Eutrophic Lake. 
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Epiphytic Alkaline Phosphatase on Natural and 
Artificial Plants in an Oligotrophic Lake: Re- 
evaluation of the Role of Macrophytes as a 
Phosphorus Source for Epiphytes. 
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Anomalous Temperature and Oxygen Gradients 
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ming. 
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Eutrophication: Assessment, Research and Man- 
agement with Special Reference to Scotland’s 
Freshwaters. 
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Phosphate (32P)-uptake Capabilities of Natural 
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Long Term Patterns in Nutrients, Phytoplank- 
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Associations of Aquatic Insects (Ephemeroptera, 
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Effect of Hydropower Peaking Flow Fluctua- 
tions on Community Structure and Feeding 
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Substrates in a Large Impounded River. 
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Phytoplankton Dynamics in Three Rocky 
Mountain Lakes, Colorado, U.S.A. 
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Biosedimentology and Paleohydrology of Holo- 
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sedimentologie des Stromatolites Holocenes du 
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Ecological Relationships of Wild Rice, Zizania 
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Sediments. 
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ing. 
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Thermal Structure of the Lower Great Lakes in 
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Potential Changes in the Thermal Habitat of 
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Size-Dependent Winter Mortality of Young-of- 
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Invasion of the Laurentian Great Lakes. 
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Ecosystems: An Interpretation of Empirical 
Data. 
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Gas Transfer Velocities in Lakes Measured with 
SF6. 
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Prediction of Phosphate Coprecipitation with 
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Lake Sediment Cores. 
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Thermal and Trophic Stability of Deeper Maine 
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Deposition. 
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MACROPHYTES 
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MADISON AQUIFER 
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MAINE 
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Deposition. 
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Role of Asset Management. 
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Hydrogeological Decision Analysis: 1. A 
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Water Supply or Water Deficiency. 
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Tangier Island. 
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Conditions. 

W91-01853 3F 
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Distribution of Heavy Metals in Gove Harbour, 
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Iron and Manganese Geochemistry and the Dis- 
tribution of 239, 240 Pu and 241 Am in the 
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MANGROVE SWAMPS 
Structure and Function of Dry Weather Man- 
groves on the Pacific Coast of Central America, 
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Cananeia Lagoon Estuarine System, Sao Paulo, 
Brazil. 
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Variability of Mangrove Ecosystems Along the 
Brazilian Coast. 
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Mangrove Ecology, Aquatic Primary Produc- 
tivity, and Fish Community Dynamics in the 
Teacapan-Agua Brava Lagoon-Estuarine 
System (Mexican Pacific). 
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Vegetation Dynamics in Impounded Marshes 
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Seasonal and Tidal Abundance of Crab Larvae 
in a Tropical Mangrove System, Gulf of Nicoya, 
Costa Rica. 

W91-01927 2L 


Simulation Model of Water Depth in Mangrove 
Basin Forests. 
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MANNINGS EQUATION 
Estimation of Manning’s Roughness Coefficient 
for Basin and Border Irrigation. 
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MANURE 
Geotextiles as Sealing Liners for Earthen 
Manure Reservoirs: Part 1, Geotextile Porosity. 
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Geotextiles as Sealing Liners for Earthen 
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Automating Water Resource Management. 
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Geoelectrical Investigation for Ground Water in 
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MAPS 
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Ground-Water Levels, Springs 1985, and 
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Spring 1985, in Three Basalt Units Underlying 
the Columbia Plateau, Washington and Oregon. 
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MARINAS 
Determination of Trace Quantities of Organotin 
Compounds in Coastal Waters of Greece by 
Graphite Furnace Atomic Absorption Spec- 
trometry. 
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MARINE ALGAE 
Test of the Assumptions and Predictions of 
Recent Microalgal Growth Models with the 
Marine Phytoplankter Pavlova lutheri. 
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MARINE BACTERIA 
Microbial Biomass in the Coastal Plume of 
Chesapeake Bay: Phytoplankton-Bacterioplank- 
ton Relationships. 
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Periodic Bacterivore Activity Balances Bacterial 
Growth in the Marine Environment. 
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Microorganisms in Marine Sediments: Consider- 
ations Concerning Activity Measurements. 
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Utilization of Hydrocarbon Substrates by Heavy 
Oil-degrading Bacteria Isolated from the Sea 
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MARINE BIOLOGY 
Unusual Marine Ecosystem in the Flooded 
Crater of Ushisher Volcano. 
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MARINE CLIMATES 
Time Scales and Variability of Area-Averaged 
Tropical Oceanic Rainfall. 
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phales promelas Rafinesque, Under Laboratory 
Conditions. 
W91-01759 5B 


MISSISSIPPI RIVER 
Occurrence, Distributions, and Transport of 
Herbicides and Their Degradation Products in 
the Lower Mississippi River and Its Tributaries. 
W91-01064 5B 


Processes Governing Marsh Formation in a 
Rapidly Subsiding Coastal Environment. 
W91-01088 2L 


MISSOURI RIVER 
Effect of Hydropower Peaking Flow Fluctua- 
tions on Community Structure and Feeding 
Guilds of Invertebrates Colonizing Artificial 
Substrates in a Large Impounded River. 
W91-01357 4C 


MIST 
Design for an Occult Precipitation Collector. 
W91-01291 7B 


MIXING 
Mixing in Overland Flow During Rainfall. 
W91-01153 5B 


Genesis of Free Hydraulic Jumps for Better 
Mixing. 
W91-01421 SF 


Entrainment and Mixing Processes as Related to 
Droplet Growth in Warm Midlatitude and 
Tropical Clouds. 

W91-01657 2B 


Modeling of Wind-Induced Destratification in 


Chesapeake Bay. 
W91-01899 2L 
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MOBILE BAY 


MOBILE BAY 
Temporal Variability of Remotely Sensed Sus- 
pended Sediment and Sea Surface Temperature 
Patterns in Mobile Bay, Alabama. 
W91-01131 2L 


MODEL STUDIES 
Modeling Linked Watershed and Lake Processes 
for Water Quality Management Decisions. 
W91-01012 5G 


Identifying Flow Paths in Models of Surface 
Water Acidification. 
W91-01033 5B 


Household Exposure Models. 
W91-01076 5C 


Application of a Simple Lumped River Flow 
Forecasting Model to Hillslope Soil Water Stor- 
age Estimation. 

W91-01086 2G 


Integrated Analysis of Policy Options for Pro- 
tection of Groundwater Quality. 
W91-01101 5G 


Predicting Water Use and Water Application 
Efficiencies for Different Irrigation Depths in 
Wheat. 

W91-01115 3F 


Test of the Assumptions and Predictions of 
Recent Microalgal Growth Models with the 
Marine Phytoplankter Pavlova lutheri. 

W91-01139 2L 


Microalgal Growth Model. 
W91-01140 2L 


Denitrification in Nitrate-Rich Streams: Diurnal 
and Seasonal Variation Related to Benthic 
Oxygen Metabolism. 

W91-01142 2H 


Mixing in Overland Flow During Rainfall. 
W91-01153 5B 


Proceedings of Stormwater and Water Quality 
Model Users Group Meeting. 
W91-01188 5G 


Revised Runoff Block of SWMM. 
W91-01190 4C 


Modeling Studies for the City of Austin Storm- 
water Monitoring Programs. 
W91-01194 4C 


Application of SWMM in the New Orleans 
Area. 
W91-01195 4C 


Application of QUAL II to Explore Wasteload 
Allocation Alternatives. 
W91-01197 5G 


Application of the HSPF Model to Water Man- 
agement in Africa. 
W91-01199 6B 


Modeling and Field Evaluations of Urban Wet 
Detention Ponds. 
W91-01201 4C 


Hyetograph Compositing Effects on Urban 
Runoff Modelling. 
W91-01206 7C 


Flood Hydrograph for Ungaged Watershed. 
W91-01207 7C 


Use of a Compartmental Model to Develop 
Rules for the Interpretation of Water Quality 
Data. 

W91-01214 5B 
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Hydrolysis of Chlorostilbene Oxide: II. Model- 
ing of Hydrolysis in Aquifer Samples and in 
Sediment-Water Systems. 

W91-01256 5B 


Analysis of RADM Gas Concentration Predic- 
tions Using OSCAR and NEROS Monitoring 
Data. 

W91-01285 5B 


Acid Rain Model Development Considering Al- 
titudinal Precipitation Rate. 
W91-01286 5B 


Infiltration of Immiscible Contaminants in the 
Unsaturated Zone. 
W91-01296 5B 


Hydrogeologic Database for Ground-Water 
Modeling. 
W91-01298 7C 


Predicting Bioaccumulation Potential: A Test of 
a Fugacity-Based Model. 
W91-01316 5B 


Effect of 3,4-Dichloroaniline and Metavanadate 
on Daphnia Populations. 
W91-01326 me 


Forests and the Temperature of Upland Streams 
in Wales: A Modelling Exploration of the Bio- 
logical Effects. 

W91-01343 2E 


Modelling Black Fly Production Dynamics in 
Blackwater Streams. 
W91-01346 2H 


Pharmacokinetic Modeling in Aquatic Animals. 
I. Models and Concepts. 
W91-01361 5A 


Potential Changes in Thermal Structure and 
Cycle of Lake Michigan Due to Global Warm- 


ing. 
W91-01389 2H 


Effects of Climate Warming on Dissolved 
Oxygen Concentrations in Lake Erie. 
W91-01391 2H 


Potential Application of Models in Forecasting 
the Effects of Climate Changes on Fisheries. 
W91-01392 2B 


Computerized Scheduling for Irrigation Man- 
agement and Pumping Operations in the Water- 
course Command. 

W91-01404 3F 


Surface Ionization of Polynuclear Species in 
AI(IID) Hydrolysis--II. A Conditional Equilibri- 
um Model. 

W91-01414 5F 


Mathematical Model of Bacterial Contamination 
of the Morlaix Estuary (France). 
W91-01419 5B 


Seasonal Description of the Quality and Quanti- 
ty of Snowmelt in a Mountainous Region Using 
an Integrated Model. 

W91-01460 2C 


Stochastic Models of Streamflow: Some Case 
Studies. 
W91-01461 2E 


Spatial Variability of Annual Precipitation and 
ENSO Events in Western Peru. 
W91-01463 2B 


Prediction Model for Snowmelt, Snow Surface 
Temperature and Freezing Depth Using a Heat 
Balance Method. 

W91-01469 2C 


Meta-Analytic Reappraisal of Statistical Results 
in the Environmental Sciences: The Case of a 
Hydrological Effect of Cloud Seeding. 

W91-01470 3B 


Calibration and Validation of a Model of Non- 
Interactive Solute Leaching in a Clay-Loam 
Arable Soil. 

W91-01477 7C 


Hydrodynamic Pressure Analysis of Arch Dams 
with T-Complete Functions. 
W91-01489 8B 


Development of Bed Features. 
W91-01491 2J 


Modeling Erosion of Sand and Silt Bed River. 
W91-01492 2J 


Three-Dimensional Computation of Flow and 
Bed Deformation. 
W91-01493 2J 


Flow Stability and Friction Factor in Rough 
Channels. 
W91-01494 8B 


Model for Water Distribution System Reliabil- 
ity. 
W91-01495 5F 


Advection Simulation by Minimax-Characteris- 
tics Method. 
W91-01496 8B 


Dimensionless Straight-Type Lines for Aquifer 
Tests. 
W91-01497 2F 


Multidimensional Simulation Applied to Water 
Resources Management. 
W91-01508 6B 


Stepwise Time Series Regression Procedure for 
Water Demand Model Identification. 
W91-01509 6D 


Two-Phase Relative Permeability and Capillary 
Pressure of Rough-Walled Rock Fractures. 
W91-01511 2F 


Variational Sensitivity Analysis, Data Require- 
ments, and Parameter Identification in a Leaky 
Aquifer System. 

W91-01512 2C 


Interbed Storage Changes and Compaction in 
Models of Regional Groundwater Flow. 
W91-01513 2F 


Solving Groundwater Flow Problems by Conju- 
gate-Gradient Methods and the Strongly Implic- 
it Procedure. 

W91-01515 2F 


Numerical Simulation of Gravel River Widen- 
ing. 
W91-01516 2J 


Geochemical Modeling of the Madison Aquifer 
in Parts of Montana, Wyoming, and South 
Dakota. 

W91-01517 2K 


Mean Square Error of Regression-Based Con- 
stituent Transport Estimates. 
W91-01522 5B 


Stream Functions and Equivalent Freshwater 
Heads for Modeling Regional Flow of Variable- 
Density Groundwater. 1. Review of Theory and 
Verification. 

W91-01524 2F 


Stream Functions and Equivalent Freshwater 
Heads for Modeling Regional Flow of Variable- 





Density Groundwater. 2. Application and Impli- 
cations for Modeling Strategy. 
W91-01525 2F 


Theoretical Model of Optimal Drainage Net- 
works. 
W91-01526 2E 


Physically Based Model for Predicting Solute 
Transfer From Soil Solution to Rainfall-Induced 
Runoff Water. 

W91-01527 5B 


Tidal Dynamics of the Water Table in Beaches. 
W91-01528 2F 


Biofilm Growth and the Related Changes in the 
Physical Properties of a Porous Medium. 2. Per- 
meability. 

W91-01532 2F 


Biofilm Growth and the Related Changes in the 
Physical Properties of a Porous Medium. 3. Dis- 
persivity and Model Verification. 

W91-01533 2F 


Substrate and Biomass Transport in a Porous 
Medium. 
W91-01534 2F 


Stochastic Analysis of Unsaturated Flow: One- 
Dimensional Monte Carlo Simulations and Com- 
parisons With Spectral Perturbation Analysis 
and Field Observations. 

W91-01536 2G 


Statistical Characteristics of Some Estimators of 
Sediment and Nutrient Loadings. 
W91-01538 2J 


Demand-Based Benefit-Cost Model of Participa- 
tion in Water Project. 
W91-01551 6D 


Modeling to Generate Recreational Alternatives. 
W91-01553 6D 


Delayed Development of Bacterioplankton with 
Respect to Phytoplankton: A Clue for Under- 
standing Their Trophic Relationships. 

W91-01609 2k 


Modelling Seasonal Changes of Epilimnetic Bac- 
teria on the Basis of Phyto- and Zooplankton 
Dynamics. 

W91-01612 2H 


Comparison Between Measured Wave Proper- 
ties and Simple Wave Hindcasting Models in 
Shallow Water. 

W91-01671 8B 


Modelling of Sandwave Evolution Resulting 
from Suspended and Bed Load Transport of 
Sediment. 

W91-01675 8B 


CO2 Climate Sensitivity and Snow-Sea-Ice 
Albedo Parameterization in an Atmospheric 
GCM Coupled to a Mixed-Layer Ocean Model. 
W91-01694 5C 


Single-Stage and Two-Stage Decision Modeling 
of the Recreational Demand for Water. 
W91-01699 6D 


Measuring and Modeling Variations in Distribu- 
tion System Water Quality. 
W91-01751 5F 


Flocculation in Turbulent Flow: Measurement 
and Modeling of Particle Size Distributions. 
W91-01752 5F 


Well Location in Capture Zone Design Using 
Simulation and Optimization Techniques. 
W91-01778 5G 


SUBJECT INDEX 


Causes of Soil Salinization: 2. A Basin in East- 
Central Alberta, Canada. 
W91-01783 2G 


Modeling the Fate and Transport of Organic 
Contaminants in Lake St. Clair. 
W91-01792 5B 


Estimation of Recruitment Forgone Resulting 
from Larval Fish Entrainment. 
W91-01794 6G 


Fate and Effects of Pulp Mill Chlorophenolic 
4,5,6-Trichloroguaiacol in a Model Brackish 
Water Ecosystem. 

W91-01816 5B 


Modeling Organic Contaminant Sorption Im- 
pacts on Aquifer Restoration. 
W91-01827 5B 


Peak-Flow Characteristics of Small Urban 
Drainage Along the Wasatch Front, Utah. 
W91-01834 4C 


Geohydrologic Characteristics and Simulated 
Response to Pumping Stresses in the Sparta Aq- 
uifer in East-Central Arkansas. 

W91-01854 2F 


Modelling Soil Water Supply to Crops. 
W91-01869 2G 


Rainfall Induced Soil Seal: (A) A Critical 
Review of Observations and Models. 
W91-01872 2G 


Rainfall Induced Soil Seal: (B) Application of a 
New Model to Saturated Soils. 
W91-01873 2G 


Minimum Froude Number and the Equilibrium 
of Alluvial Sand Rivers. 
W91-01874 2E 


Assessment of Aluminum Mobilization and Path- 
ways in the Birkenes Catchment, Southern 
Norway. 

W91-01893 5B 


Are Mathematical Models Useful for Under- 
standing Water Acidification. 
W91-01894 5B 


Modeling of Wind-Induced Destratification in 
Chesapeake Bay. 
W91-01899 2L 


Simulation Model of Water Depth in Mangrove 
Basin Forests. 
W91-01989 2L 


Transport of Heavy Metals Within a Small 
Urban Catchment. 
W91-01992 5B 


U. S. Federal Highway Administration’s Receiv- 
ing Water Impact Methodology. 
W91-02000 5G 


Pollutant Removal by Gully Pots in Different 
Catchment Areas. 
W91-02003 5D 


MODEL TESTING 


Comparison of Measured Instream Biological 
Responses with Responses Predicted Using the 
Ceriodaphnia dubia Chronic Toxicity Test. 
W91-01261 5 


MOISIE RIVER 


Dissolved Organic Carbon Concentrations and 
Fluxes Along the Moisie River, Quebec. 
W91-01341 2K 


MOISTURE DEFICIENCY 


Strength of Sclerophyllous Cells to Resist Col- 
lapse Due to Negative Turgor Pressure. 
W91-01800 2I 


MOLYBDENUM 


MOISTURE PROFILES 
Climate and Vegetation in China. III. Water 
Balance and Distribution of Vegetation. 
W91-01125 21 


MOLE DRAINAGE 
Simplified Analysis of Soil Water Flow to a 
Mole Drain. 
W91-01476 2G 


MOLECULAR WEIGHT 
Inhibitory Effects of High Molecular Weight 
Dissolved Organic Matter Upon Metabolic 
Processes in Biofilms from Contrasting Rivers 
and Streams. 
W91-01345 2K 


MOLLUSKS 
Mollusc Thais haemastoma - An Exhibitor of 
‘Imposex’ and Potential Biological Indicator of 
Tributyltin Pollution. 
W91-01118 5C 


Equilibrium Partitioning and Bioaccumulation of 
Sediment-Associated Contaminants by Infaunal 
Organisms. 

W91-01267 5B 


Relative Sensitivities of Different Life Stages of 
Isognomon californicum to Cadmium Toxicity. 
W91-01308 5C 


Species-Related Variations of Silver Bioaccumu- 
lation and Toxicity to Three Marine Bivalves 
(Variations Inter-Specifiques de la Bioaccumula- 
tion et de la Toxicite de L’Argent a L’Egard de 
Trois Mollusques Bivalves Marins). 

W91-01420 5B 


Butyltins in Sediments and Bivalves from U.S. 
Coastal Areas. 
W91-01735 5B 


NOAA’s Status and Trends Mussel Watch Pro- 
gram: Chlorinated Pesticides and PCBs in Oys- 
ters (Crassostrea virginica) and Sediments from 
the Gulf of Mexico. 

W91-01933 5A 


Effects of Cadmium on Murex trunculus from 
the Adriatic Sea: I. Accumulation of Metal and 
Binding to a Metallothionein-like Protein. 

W91-02020 5B 


Effects of Cadmium on Murex trunculus from 
the Adriatic Sea: II. Oxygen Consumption and 
Acclimation Effects. 

W91-02021 5C 


Shell as a Site of Lead Deposition in Helix 
aspersa. 
W91-02025 5B 


Physiological Responses to Severe Acid Stress 
in Four Species of Freshwater Clams (Unioni- 
dae). 

W91-02026 5C 


Recent Taxonomic Discoveries Concerning the 
Mussel Mytilus: Implications for Biomonitoring. 
W91-02030 5A 


Comparative Toxicokinetics of 2,2’-Dichlorobi- 
phenyls and 4,4’-Dichlorobiphenyls in the Pond 
Snail Lymnaea stagnalis. 

W91-02036 5C 


MOLYBDENUM 
Molybdenum and Sulfate as Controls on the 
Abundance of Nitrogen-Fixing Cyanobacteria in 
Saline Lakes in Alberta. 
W91-01034 2H 


Acute Toxicity of Boron, Molybdenum, and Se- 
lenium to Fry of Chinook Salmon and Coho 
Salmon. 

W91-01313 5C 
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MONGOLIA 
Soda Lakes on Inner Mongolia Plateau, China. 
W91-01574 2H 


MONITORING 
Studies on the Ability of Water Hyacinth (Eich- 
hornia crassipes) to Bioconcentrate and Biomon- 
itor Aquatic Mercury. 
W91-01112 5A 


Modeling Studies for the City of Austin Storm- 
water Monitoring Programs. 
W91-01194 4C 


Ecological Monitoring: The Need for a Stand- 
ard. 
W91-01216 5G 


Necessity of Bioassays in Water Quality Moni- 
toring. 
W91-01225 5A 


Fish Health and Environmental Health. 
W91-01376 5C 


Integration of Long-Term Fish Kill Data with 
Ambient Water Quality Monitoring Data and 
Application to Water Quality Management. 

W91-01635 sc 


Hydrogeologic, Water-Level, and Water-Qual- 
ity Data from Monitoring Wells at the U.S. 
Marine Corps Air Station, Cherry Point, North 
Carolina. 

W91-01844 5B 


Acid Precipitation Monitoring and Research. 
Review of Current Norwegian Activities. 
W91-01888 5G 


Acid Precipitation: Biological Monitoring of 
Streams and Lakes. 
W91-01890 5A 


Environmental Testing-Issues and Directions. 
W91-01913 5G 


MONTANA 
Hydrology of the Powder River Alluvium Be- 
tween Sussex, Wyoming, and Moorhead, Mon- 
tana. 
W91-01852 2F 


MONTE CARLO METHOD 
Stochastic Analysis of Unsaturated Flow: One- 
Dimensional Monte Carlo Simulations and Com- 
parisons With Spectral Perturbation Analysis 
and Field Observations. 
W91-01536 2G 


MORAINES 
Causes and Character of Movements of the 
Loamy Sand Moraine in the Foundation of the 
Plyavinyas Hydroelectric Station Powerhouse. 
W91-01651 8D 


MORICE RIVER 
Floodplain Dynamics of a Wandering River, 
Dendochronology of the Morice River, British 
Columbia, Canada. 
W91-01070 2E 


MORLAIX ESTUARY 
Mathematical Model of Bacterial Contamination 
of the Morlaix Estuary (France). 
W91-01419 5B 


MORPHOLOGY 
Morphometric and X-ray Energy Dispersive 
Approach to Monitoring pH-Altered Cadmium 
Toxicity in Anabaena flos-aquae. 
W91-02027 5C 


MORTALITY 
Ecological Correlation Between Arsenic Level 
in Well Water and Age-adjusted Mortality from 
Malignant Neoplasms. 
W91-01292 5C 
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Effect of Tidal Flooding on Mortality of Juve- 
nile Muskrats. 
W91-01910 2L 


MOSQUITOES 
Mosquito Control in Wastewater: A Controlled 
and Quantitative Comparison of Pupfish (Cy- 
prinodon nevadensis amargosae), Mosquitofish 
(Gambusia affinis) and Guppies (Poecilia reticu- 
lata) in Sago Pondweed Marshes. 
W91-01988 5D 


MOUNT ST HELENS 
Contribution of Organic Acids to Alkalinity in 
Lakes Within the Mount St. Helens Blast Zone. 
W91-01051 2H 


MOUNTAIN LAKES 
Contribution of Organic Acids to Alkalinity in 
Lakes Within the Mount St. Helens Blast Zone. 
W91-01051 2H 


Anomalous Temperature and Oxygen Gradients 
Under the Ice of a High-Plains Lake in Wyo- 
ming. 

W91-01148 2H 


Phytoplankton Dynamics in Three Rocky 
Mountain Lakes, Colorado, U.S.A. 
W91-01368 5C 


MOUNTAIN STREAMS 

Streamwater acidification in Relation to Acid 
Precipitations--Vegetation and Bedrock Influ- 
ences, Consequences for Trout Populations: The 
Vosges Massif Case Study (Acidification des 
eaux de Surface sous L’Influence des Precipita- 
tions Acides : Role de la Vegetation et du Sub- 
stratum, Consequences pour les Populations de 
Truites. Le Cas des Ruisseaux des Vosges). 

W91-01738 5C 


Redd Site Selection by Brown Trout in Douglas 
Creek, Wyoming. 
W91-01745 8I 


Effects of Acidification on Leaf Decomposition 
in Streams. 
W91-01803 5c 


MOUNTAINS 
Seasonal Description of the Quality and Quanti- 
ty of Snowmelt in a Mountainous Region Using 
an Integrated Model. 
W91-01460 2C 


MUD 
Mud Balance for Belgian-Dutch Coastal Waters 
Between 1969 and 1986. 
W91-01934 2J 


MULCHES 
Triazine Herbicide Fate in a No-Tillage Corn 
(Zea mays L.)-Crownvetch (Coronilla varia L.) 
‘Living Mulch’ System. 
W91-01709 5B 


MULTIPHASE FLOW 
Two-Phase Relative Permeability and Capillary 
Pressure of Rough-Walled Rock Fractures. 
W91-01511 2F 


MULTIPURPOSE RESERVOIRS 
Real-time Multipurpose Reservoir Operation: A 
Case Study. 
W91-01464 4A 


MULTIRESERVOIR NETWORKS 
Prioritizing Flow Alternatives for Social Objec- 
tives. 
W91-01552 


MULTIVARIATE ANALYSIS 
Ecology of Two Intermittent Streams in Victo- 
ria, Australia. I. Multivariate Analyses of Phys- 
icochemical Features. 
W91-01344 2E 


Application of Multivariate Analysis for Charac- 
terization of Organic Compounds from Urban 
Runoff. 

W91-02004 5A 


MUNICIPAL WASTES 
Mutagens, Toxicants, and Other Constituents in 
Small City Sludges in New York State. 
W91-01974 5A 


MUNICIPAL WASTEWATER 
Removal of Organohalogens and Organohalo- 
gen Precursors in Reclaimed Wastewater--I. 
W91-01415 5D 


Removal of Organohalogens and Organohalo- 
gen Precursors in Reclaimed Wastewater--II. 
W91-01416 5D 


MUSCLE 
Mercury, Cadmium and Lead in Eels and 
Roach: The Effects of Size, Season, and Locali- 
ty on Metal Concentrations in Flesh and Liver. 
W91-01821 5B 


MUSKRATS 
Effect of Tidal Flooding on Mortality of Juve- 
nile Muskrats. 
W91-01910 2L 


MUSSELS 
Effect of Mercury and Selenium on the Gill 
Function of Mytilus edulis. 
W91-01159 5C 


Use of the Mussel Watch and Molecular Marker 
Concepts in Studies of Hydrocarbons in a Tropi- 
cal Bay (Todos os Santos, Bahia, Brazil). 

W91-01690 5A 


Studies on the Chemistry of Interstitial Water 
Taken from Defined Horizons in the Fine Sedi- 
ments of Bivalve Habitats in Several Northern 
German Lowland Waters: I. Sampling Tech- 
niques. 

W91-01768 2H 


Effect of Heavy Metals on the Serotonin and 
Dopamine Systems in the Central Nervous 
System of the Freshwater Mussel (Anodonta 
cygnea L). 

W91-01776 5B 


NOAA’s Status and Trends Mussel Watch Pro- 
gram: Chlorinated Pesticides and PCBs in Oys- 
ters (Crassostrea virginica) and Sediments from 
the Gulf of Mexico. 

W91-01933 5A 


Recent Taxonomic Discoveries Concerning the 
Mussel Mytilus: Implications for Biomonitoring. 
W91-02030 5A 


MUTAGENICITY 
Biotesting of Wastewater: A Comparative Study 
Using the Salmonella and CHO Assay Systems. 
W91-01184 SE 


Interface of Health Effects and Chemistry at 
Water Treatment Plants. 
W91-01226 5F 


Occurrence of the Mutagenic Compound MX in 
Drinking Water and Its Removal by Activated 
Carbon. 

W91-01643 5F 


Mutagenic Activity of Surface Waters Adjacent 
to a Nuclear Fuel Processing Facility. 
W91-01972 5C 


MUTAGENS 
Recovery of 3-Chloro-4-(dichloromethy]l)-5-hy- 
droxy-2(5H)-furanone from Water Samples on 
XAD Resins and the Effect of Chlorine on Its 
Mutagenicity. 
W91-01181 5A 





Mutagens, Toxicants, and Other Constituents in 
Small City Sludges in New York State. 
W91-01974 5A 


MYTILUS 
Spatial and Seasonal Differences in the PCB 
Content of the Mussel Mytilus edulis. 
W91-01819 5B 


Effect of Heavy Metals on Bay Scallops, Surf 
Clams, and Blue Mussels in Acute and Long- 
term Exposures. 

W91-01973 5C 


NAPHTHOFLAVONE 
Interaction of Carbon Tetrachloride with Beta- 
Naphthoflavone-Mediated Cytochrome P450 In- 
duction in Winter Flounder (Pseudopleuronectes 
americanus). 
W91-01279 5C 


NAPHTHOQUINONES 
Acute Toxicities and Hematological Effects of 
Two Substituted Naphthoquinones in Channel 
Catfish. 
W91-01970 5C 


NAPROPAMIDE 
Sorption of Napropamide on Clay and Soil in 
the Presence of Dissolved Organic Matter. 
W91-01023 5B 


NATIONAL RIVERS INVENTORY 
Perspective on America’s Vanishing Streams. 
W91-01812 


NEBRASKA 
Effect of Hydropower Peaking Flow Fluctua- 
tions on Community Structure and Feeding 
Guilds of Invertebrates Colonizing Artificial 
Substrates in a Large Impounded River. 
W91-01357 4C 


Water Resources Data for Nebraska, Water 
Year 1989. 
W91-01829 7C 


Development of Methodology and Criteria for 
Irrigation Management Under Limited Water 
Conditions. 

W91-01853 3F 


NEGEV REGION 
Standing-Water Deposits as Indicators of Late 
Quaternary Dune Migration in the Northwest- 
ern Negev, Israel. 
W91-01695 2J 


NERVOUS SYSTEM 
Effect of Heavy Metals on the Serotonin and 
Dopamine Systems in the Central Nervous 
System of the Freshwater Mussel (Anodonta 
cygnea L). 
W91-01776 5B 


NETHERLANDS 
Presence of Polychlorinated Dibenzo-p-dioxins 
and Polychlorinated Dibenzofurans in Fish- 
Eating Birds and Fish from the Netherlands. 
W91-01966 5B 


NETWORK DESIGN 
User Defined Conduits in the EXTRAN Block 
of SWMM. 
W91-01189 4C 


Mean Square Error of Regression-Based Con- 
stituent Transport Estimates. 
W91-01522 5B 


Water-Resources Data-Network Evaluation for 
Monterey County, California, Phase 3: Northern 
Salinas River Drainage Basin. 

W91-01836 7A 


NEVADA 
Seasonal and Long-Term Trends in Truckee 
River Nutrient Concentrations and Truckee 


SUBJECT INDEX 


River Nutrient Concentrations and Loadings to 
Pyramid Lake, Nevada: A Terminal Saline 
Lake. 

W91-01425 5B 


Sediment-Source Data for Four Basins Tribu- 
tary to Lake Tahoe, California and Nevada, 
August 1983-June 1988. 

W91-01847 2J 


NEW CALEDONIA 
Contribution of Benthic Biomass to Overall Me- 
tabolism in New Caledonia Lagoon Sediments. 
W91-01659 2L 


NEW ENGLAND 
Utility of Scaled Chrysophytes for Inferring 
Lakewater pH in Northern New England Lakes. 
W91-01502 2H 


NEW HAMPSHIRE 
Dry Deposition of Sulfur: a 23-Year Record for 
the Hubbard Brook Forest Ecosystem. 
Ww91-01411 5B 


NEW MEXICO 
Water Resources Data for New Mexico, Water 
Year 1989. 
W91-01828 7C 


Microalgae Production and Shellfish Feeding 
Trials at the Roswell Test Facility. 
W91-01867 3c 


NEW ORLEANS 
Application of SWMM in the New Orleans 
Area. 
W91-01195 4c 


NEW YORK 
Paleoecological Investigation of Recent Lake 
Acidification in the Adirondack Mountains, 
N.Y. 
W91-01499 5B 


Sequentially Extracted Metals in Adirondack 
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Behavior of Toluene Added to Sludge-Amended 
Soils. 
W91-01024 5B 


Effect of Municipal Sewage Sludge Application 
on Growth of Two Reclamation Shrub Species 
in Copper Mine Spoils. 

W91-01025 5B 


Adsorption, Degradation, and Plant Availability 
of 2,4-Dinitrophenol in Sludge-Amended Cal- 
careous Soils. 

W91-01026 5B 


Plant Uptake of Pentachlorophenol from 
Sludge-Amended Soils. 
W91-01027 5B 


Sorption and Degradation of Pentachlorophenol 
in Sludge-Amended Soils. 
W91-01028 5B 


Nitrification in Sludge-Amended Michigan 
Forest Soils. 
W91-01029 SE 


Phosphorus in Waters from Sewage Sludge 
Amended Lysimeters. 
W91-01107 5B 





Sustainable Rates of Sewage Sludge for Dryland 
Winter Wheat Production: I. Soil Nitrogen and 
Heavy Metals. 

W91-01503 5E 


Sustainable Rates of Sewage Sludge for Dryland 
Winter Wheat Production: II. Production and 
Income. 

W91-01504 5E 


Polynuclear Aromatic Hydrocarbon (PAH) 
Content of Archived Sewage Sludges. 
W91-01737 5A 


SLUG TESTS 
Program to Calculate Hydraulic Conductivity 
Using Slug Test Data. 
W91-01305 y 


SLURRIES 
Slurry-Explosive Plant Waste Waters: Environ- 
mental Impact and Treatment. 
W91-02008 ss 


SMECTITE 
Basic Model of Water- and Gas-flow through 
Smectite Clay Buffers. 
W91-01458 2G 


SNAILS 
Molluscicidal and Piscicidal Properties of 
Copper(II) Tetraoxosulfate(VI) on Bulinus glo- 
bosus (Morelet) and Clarias anguillaris (L). 
W91-01363 sc 


Distribution and Primary Productivity of the 
Epizoic Macroalga Boldia erythrosiphon (Rho- 
dophyta) in a Small Alabama Stream. 

W91-01805 2H 


Effects of Herbivore Type and Density on Taxo- 
nomic Structure and Physiognomy of Algal As- 
semblages in Laboratory Streams. 

W91-01806 2H 


Effects of Herbivore Type and Density on 
Chemical Composition of Algal Assemblages in 
Laboratory Streams. 

W91-01807 2H 


Comparative Toxicokinetics of 2,2’-Dichlorobi- 
phenyls and 4,4’-Dichlorobiphenyls in the Pond 
Snail Lymnaea stagnalis. 

W91-02036 se 


SNOW 
Estimate of Snow Avalanche Debris Transport, 
Kaghan Valley, Himalaya, Pakistan. 
W91-01371 2J 


SNOW ACCUMULATION 
Experience with Precipitation Forecasting for 
the Winter Road Service (Erfahrungen mit Nie- 
derschlagsprognosen fuer den Srassenwinter- 
dienst). 
W91-01579 2C 


SNOW COVER 
Seasonal Description of the Quality and Quanti- 
ty of Snowmelt in a Mountainous Region Using 
an Integrated Model. 
W91-01460 2C 


SNOW FORECASTING 
New Snow in the Urban Area of Vienna 
(Neuschnee im Raum Wien). 
W91-01584 2B 


SNOW MANAGEMENT 
Experience with Precipitation Forecasting for 
the Winter Road Service (Erfahrungen mit Nie- 
derschlagsprognosen fuer den Srassenwinter- 
dienst). 
W91-01579 2C 


New Snow in the Urban Area of Vienna 
(Neuschnee im Raum Wien). 
W91-01584 2B 


SUBJECT INDEX 


SNOW REMOVAL 
Experience with Precipitation Forecasting for 
the Winter Road Service (Erfahrungen mit Nie- 
derschlagsprognosen fuer den Srassenwinter- 
dienst). 
W91-01579 2C 


SNOWMELT 
Diurnal Variations in the Inorganic Solute Con- 
tent of Water Draining from an Alpine Snow- 
patch. 
W91-01083 2K 


Seasonal Description of the Quality and Quanti- 
ty of Snowmelt in a Mountainous Region Using 
an Integrated Model. 

W91-01460 2C 


Prediction Model for Snowmelt, Snow Surface 
Temperature and Freezing Depth Using a Heat 
Balance Method. 

W91-01469 2C 


SNOWPACK 
Surface Energy Balance of a Perennial Snow- 
bank, Melville Island, Northwest Territories, 
Canada. 


W91-01370 2C 


SOCIAL ASPECTS 
Prioritizing Flow Alternatives for Social Objec- 
tives. 
W91-01552 6G 


SODIUM CARBONATE 
Short Term Biotic Response Before and During 
the Treatment of an Acid Mine Drainage with 
Sodium Carbonate. 
W91-01358 5G 


SODIUM CHLORIDE 
Copper Toxicity to Paratya australiensis: II. In- 
fluence of Bicarbonate and Ionic Strength. 
W91-01259 5C 


Photochemistry of Halogenated Benzine Deriva- 
tives. X1. Effects of Sodium Chloride on the 
Aquatic Photodegradation of Bromoxynil (3,5- 
Dibromo-4-hydroxybenzonitrile) Herbicide. 

W91-01307 5B 


SOIL AMENDMENTS 
Some Physical Properties of Structural Aggre- 
gates Separated from Organic Waste-Amended 
Soils. 
W91-01054 5E 


Phosphorus in Waters from Sewage Sludge 
Amended Lysimeters. 
W91-01107 5B 


Dual Water Flow Pattern in the Unsaturated 
Zone under a Gypsum-amended Soil. 
W91-01475 2G 


Use of Lime-Stabilized Dairy-Plant Waste for 
Forage Production. 
W91-01704 SE 


Influence of Organic Sediment Amendments on 
Growth and Tuber Production by Potamogeton 
pectinatus L. 

W91-01740 21 


SOIL CHEMISTRY 
Zinc in Poor Sandy Soils and Associated 
Groundwater. A Case Study. 
W91-01450 5B 


Release of Cationic Aluminium from Acidic 
Soils into Drainage Water and Relationships 
with Land Use. 

W91-01479 5B 


Soil and Soil Solution Chemical Composition at 
Three Sites within the Loch Dee Catchment, 
SW Scotland. 

W91-01480 2K 


SOIL CONTAMINATION 


Soil Solution Chemistry of an Adirondack Spo- 
dosol: Lysimetry and N Dynamics. 
W91-01693 2K 


Effect of Soil Water, Nitrogen, and Growing 
Degree-Days on Morphological Development 
of Crested and Western Wheat-Grass. 

W91-01707 21 


Aluminum Mobilization in Soil and Stream 
Waters at Three Norwegian Catchments with 
Different Acid Deposition and Site Characteris- 
tics. 

W91-01895 5B 


SOIL COMPACTION 
Laboratory Experiments on Crust Development 
and Rainsplash Erosion of Loess Soils, China. 
W91-01087 2J 


Rainfall Induced Soil Seal (C) A Dynamic 
Model with Kinetic Energy Instead of Cumula- 
tive Rainfall as Independent Variable. 

W91-01089 2G 


Long Flume Study of the Dynamic Factors Af- 
fecting the Resistance of a Loamy Soil to Con- 
centrated Flow Erosion. 

W91-01878 2J 


SOIL CONSERVATION 
Evaluate a Soil Loss Prediction Model Com- 
bined with an Infiltration Model for Tilled Soils. 
W91-01861 2G 


SOIL CONTAMINATION 
Metal Content of Fungal Sporocarps from 
Urban, Rural, and Sludge-Treated Sites. 
W91-01005 5B 


Aerobic and Anaerobic Degradation of Alachlor 
in Samples from a Surface-to Groundwater Pro- 
file. 

W91-01019 5B 


Sorption of Napropamide on Clay and Soil in 
the Presence of Dissolved Organic Matter. 
W91-01023 5B 


Behavior of Toluene Added to Sludge-Amended 
Soils. 
W91-01024 5B 


Adsorption, Degradation, and Plant Availability 
of 2,4-Dinitrophenol in Sludge-Amended Cal- 
careous Soils. 

W91-01026 5B 


Plant Uptake of Pentachlorophenol 
Sludge-Amended Soils. 
W91-01027 5B 


from 


Sorption and Degradation of Pentachlorophenol 
in Sludge-Amended Soils. 
W91-01028 5B 


Triazine Herbicide Fate in a No-Tillage Corn 
(Zea mays L.)-Crownvetch (Coronilla varia L.) 
‘Living Mulch’ System. 

W91-01709 5B 


Soil Clean Up by In-situ Aeration: V. Vapor 
Stripping from Fractured Bedrock. 
W91-01756 5G 


Effects of Organic Substrates on Dechlorination 
of Aroclor 1242 in Anaerobic Sediments. 
W91-01758 5B 


Chemical Threat to the Environment in Poland. 
W91-01887 5B 


Performance of Selected In Situ Soil Decon- 
tamination Technologies: An Air Force Perspec- 
tive. 

W91-01949 5G 


SU-93 





SOIL CONTAMINATION 


Design Considerations for Soil Cleanup by Soil 
Vapor Extraction. 
W91-01952 5G 


SOIL CRUSTS 
Laboratory Experiments on Crust Development 
and Rainsplash Erosion of Loess Soils, China. 
W91-01087 2J 


SOIL DISPOSAL FIELDS 
Virus Removal by Sand Filtration of Septic 
Tank Effluent. 
W91-01156 5D 


Site Sewage Disposal: The Importance of the 
Wet Season Water Table. 
W91-01379 5E 


Septic System Efficiency: Parallel and Serial 
Methods for Distributing Effluent. 
W91-01381 5D 


SOIL DYNAMICS 
Behavior of Soil Under a Brief Dynamic Load. 
W91-01649 8D 


SOIL EROSION 
Monitoring the Erosion of an Expressway 
During Its Construction: Problems and Lessons. 
W91-01459 2J 


Development, Calibration and Field Testing of a 
Soil Loss and a Runoff Model Derived from a 
Small-Scale Physical Simulation of the Erosion 
Environment on Arable Land in Zimbabwe. 

W91-01478 2J 


Depressional Storage for Markov-Gaussian Sur- 
faces. 


W91-01539 2J 


Causes and Character of Movements of the 
Loamy Sand Moraine in the Foundation of the 
Plyavinyas Hydroelectric Station Powerhouse. 
W91-01651 8D 


Evaluate a Soil Loss Prediction Model Com- 
bined with an Infiltration Model for Tilled Soils. 
W91-01861 2G 


Rates and Mechanisms of Discontinuous Gully 
Erosion in a Red-Brown Earth Catchment, New 
South Wales, Australia. 

W91-01877 2 


Long Flume Study of the Dynamic Factors Af- 
fecting the Resistance of a Loamy Soil to Con- 
centrated Flow Erosion. 

W91-01878 2J 


Blanket Peat Erosion in a Mid-Wales Catchment 
During Two Drought Years. 
W91-01881 2 


SOIL GASES 
Effect of Pulp and Paper Mill Effluent Irrigation 
on Carbon Dioxide Evolution in Soils. 
W91-01987 5E 


SOIL MECHANICS 
Analytical Method of Calculating Slope Stabili- 
ty. 
W91-01434 8D 


Behavior of Soil Under a Brief Dynamic Load. 
W91-01649 8D 


Seepage in Earth Dams in Two- and Three- 
Dimensional Formulations of the Problem. 
W91-01650 8D 


Causes and Character of Movements of the 
Loamy Sand Moraine in the Foundation of the 
Plyavinyas Hydroelectric Station Powerhouse. 
W91-01651 8D 


SU-94 


SUBJECT INDEX 


SOIL MOISTURE RETENTION 
Identification, Characterization, and Hydrologi- 
cal Implications of Water Repellency in Moun- 
tain Soils, Southern British Columbia. 
W91-01080 2G 


SOIL ORGANICS 
Effects of Acidic Irrigation on Soil Microorga- 
nisms at Kevo, Northern Finland. 
W91-01109 5C 


SOIL PHYSICAL PROPERTIES 
Basic Model of Water- and Gas-flow through 
Smectite Clay Buffers. 
W91-01458 2G 


SOIL PHYSICS 
Correspondence of the Scheme and Method of 
Calculating the Stability Factor. 
W91-01436 8D 


SOIL-PLANT-WATER RELATIONSHIPS 
Clipping Date Effects on Soil Water and Re- 
growth in Crested Wheatgrass. 

W91-01706 2G 


SOIL POROSITY 
Basic Model of Water- and Gas-flow through 
Smectite Clay Buffers. 
W91-01458 2G 


SOIL PROPERTIES 
Some Physical Properties of Structural Aggre- 
gates Separated from Organic Waste-Amended 
Soils. 
W91-01054 5E 


Experimental Testing of Transient Unsaturated 
Flow Theory at Low Water Content in a Cen- 
trifugal Field. 

W91-01514 2G 


SOIL SCIENCE 
Dual Water Flow Pattern in the Unsaturated 
Zone under a Gypsum-amended Soil. 
W91-01475 2G 


SOIL SOLUTION 
Soil and Soil Solution Chemical Composition at 
Three Sites within the Loch Dee Catchment, 
SW Scotland. 
W91-01480 2K 


Physically Based Model for Predicting Solute 
Transfer From Soil Solution to Rainfall-Induced 
Runoff Water. 

W91-01527 5B 


Soil Solution Chemistry of an Adirondack Spo- 
dosol: Lysimetry and N Dynamics. 
W91-01693 2K 


SOIL STABILIZATION 
Evaluate a Soil Loss Prediction Model Com- 
bined with an Infiltration Model for Tilled Soils. 
W91-01861 2G 


SOIL SURFACES 
Rainfall Induced Soil Seal: (A) A Critical 
Review of Observations and Models. 
W91-01872 2G 


SOIL SURVEYS 
Modelling Soil Water Supply to Crops. 
W91-01869 2G 


SOIL TYPES 
Humus Form Development and _ Hillslope 
Runoff, and the Effect of Fire and Management, 
Under Mediterranean Forest in NE-Spain. 
W91-01079 2G 


Soil Solution Chemistry of an Adirondack Spo- 
dosol: Lysimetry and N Dynamics. 
W91-01693 2K 


Rainfall Induced Soil Seal: (B) Application of a 
New Model to Saturated Soils. 
W91-01873 2G 


SOIL WATER 
Some Physical Properties of Structural Aggre- 
gates Separated from Organic Waste-Amended 
Soils. 
W91-01054 SE 


Effects of Clearfelling a Sitka Spruce Stand on 
the Water Balance of a Peaty Gley Soil at Ker- 
shope Forest, Cumbria. 

W91-01069 4C 


Identification, Characterization, and Hydrologi- 
cal Implications of Water Repellency in Moun- 
tain Soils, Southern British Columbia. 

W91-01080 2G 


Variability of Water Repellence in the Dunes 
Along the Dutch Coast. 
W91-01081 2J 


Application of a Simple Lumped River Flow 
Forecasting Model to Hillslope Soil Water Stor- 
age Estimation. 

W91-01086 2G 


Temporal Variability of Soil Wetness and Its 
Impact on Climate. 
W91-01090 2G 


Infiltration of Immiscible Contaminants in the 
Unsaturated Zone. 
W91-01296 5B 


Relation Between Saturated Conductivity and 
Capillary Retention Characteristics. 
W91-01303 2F 


Effect of Rock Bunds and Tied Ridges on Soil 
Water Content and Soil Properties in the Sudan 
Savannah of Burkina Faso. 

W91-01330 3F 


Relationships Among Depth to Frozen Soil, Soil 
Wetness, and Vegetation Type and Biomass in 
Tundra Near Bethel, Alaska, U.S.A. 

W91-01369 5C 


Dual Water Flow Pattern in the Unsaturated 
Zone under a Gypsum-amended Soil. 
W91-01475 2G 


Simplified Analysis of Soil Water Flow to a 
Mole Drain. 
W91-01476 2G 


Calibration and Validation of a Model of Non- 
Interactive Solute Leaching in a Clay-Loam 
Arable Soil. 

W91-01477 1C 


Soil and Soil Solution Chemical Composition at 
Three Sites within the Loch Dee Catchment, 
SW Scotland. 

W91-01480 2K 


Experimental Testing of Transient Unsaturated 
Flow Theory at Low Water Content in a Cen- 
trifugal Field. 

W91-01514 2G 


Inverse Solution for One-Dimensional Infiltra- 
tion, and the Ratio A/K1. 
W91-01519 2G 


Approximate Solutions for Cation Transport 
During Unsteady, Unsaturated Soil Water Flow. 
W91-01535 2G 


Stochastic Analysis of Unsaturated Flow: One- 
Dimensional Monte Carlo Simulations and Com- 
parisons With Spectral Perturbation Analysis 
and Field Observations. 

W91-01536 2G 





Monitoring of Rainfall in Relation to the Con- 
trol of Migrant Pests. 
W91-01561 2B 


Soil Solution Chemistry of an Adirondack Spo- 
dosol: Lysimetry and N Dynamics. 
W91-01693 2K 


Standing-Water Deposits as Indicators of Late 
Quaternary Dune Migration in the Northwest- 
ern Negev, Israel. 

W91-01695 2J 


Clipping Date Effects on Soil Water and Re- 
growth in Crested Wheatgrass. 
W91-01706 2G 


Effect of Soil Water, Nitrogen, and Growing 
Degree-Days on Morphological Development of 
Crested and Western Wheat-Grass. 

W91-01707 21 


Modelling Soil Water Supply to Crops. 
W91-01869 2G 


Aluminum Mobilization in Soil and Stream 
Waters at Three Norwegian Catchments with 
Different Acid Deposition and Site Characteris- 
tics. 

W91-01895 5B 


SOIL-WATER-PLANT RELATIONSHIPS 
Phosphorus in Waters from Sewage Sludge 
Amended Lysimeters. 

W91-01107 5B 


Evapotranspiration, Water Use Efficiency, 
Moisture Extraction Pattern and Plant Water 
Relations of Rape (Brassica campestris) Geno- 
types in Relation to Root Development Under 
Varying Irrigation Schedules. 

W91-01114 2D 


Climate and Vegetation in China. III. Water 
Balance and Distribution of Vegetation. 
W91-01125 21 


Heat Stress, Plant-Available Soil Moisture, and 
Corn Yields in Iowa: A Short- and Long-Term 
View. 

W91-01703 3F 


Cropping System and Tillage Effects on Avail- 
able Soil Water and Yield of Grain Sorghum and 
Winter Wheat. 

W91-01705 3F 


Effect of Soil Water, Nitrogen, and Growing 
Degree-Days on Morphological Development of 
Crested and Western Wheat-Grass. 

'W91-01707 21 


Influence of Organic Sediment Amendments on 
Growth and Tuber Production by Potamogeton 
pectinatus L. 

W91-01740 21 


Modelling Soil Water Supply to Crops. 
W91-01869 2G 


SOIL WATER POLLUTION 


Partitioning of Lindane Between Sediment, 
Water and the Crustacean Metapenaeus ma- 
cleayi. 

W91-02042 5B 


SOIL WATER TABLE 


Simplified Analysis of Soil Water Flow to a 
Mole Drain. 
W91-01476 2G 


SOLAR PONDS 


Use of Solar Ponds in the Disposal of Desalting 
Concentrate. 
W91-01982 5E 


SUBJECT INDEX 


SOLAR RADIATION 


Thunderstorms, Cosmic Rays, and Solar-Lunar 
Influences. 
W91-01490 2B 


SOLID WASTE DISPOSAL 


Stemming the Tide of Marine Debris Pollution: 
Putting Domestic and International Control Au- 
thorities to Work. 

W91-01093 5G 


Immobilization Mechanisms in Solidification/ 
Stabilization of Cd and Pb Salts Using Portland 
Cement Fixing Agents. 

W91-01182 5G 


Consolidation and Contaminant Migration in a 
Capped Dredged Material Deposit. 
W91-01453 SE 


SOLID WASTES 


Examination and Chemical Treatment of Indus- 
trial Solid Wastes for Safe Land Application. I. 
Evaluation of Toxic Elements Present in Solid 
Wastes from a Fertilizer and Chemical Plant. 
W91-01452 5E 


SOLIDS 


Measuring Techniques for Gas/Solid Fluidized 
Bed Reactors (MeBtechniken fur Gas/Feststoff- 
Wirbelschichtreaktoren). 

W91-01896 5D 


SOLUTE TRANSPORT 


Longitudinal Dispersion Processes in the Upper 
Tamar Estuary. 
W91-01127 aL 


Dual Water Flow Pattern in the Unsaturated 
Zone under a Gypsum-amended Soil. 
W91-01475 2G 


Calibration and Validation of a Model of Non- 
Interactive Solute Leaching in a Clay-Loam 
Arable Soil. 

W91-01477 71C 


Release of Cationic Aluminium from Acidic 
Soils into Drainage Water and Relationships 
with Land Use. 

W91-01479 5B 


Soil and Soil Solution Chemical Composition at 
Three Sites within the Loch Dee Catchment, 
SW Scotland. 

W91-01480 2K 


Solute Transport with Multisegment, Equilibri- 
um-Controlled Reactions: A Feed Forward Sim- 
ulation Method. 

W91-01520 5B 


Mass Arrival of Sorptive Solute in Heterogene- 
ous Porous Media. 
W91-01521 5B 


Mean Square Error of Regression-Based Con- 
stituent Transport Estimates. 
W91-01522 5B 


Substrate and Biomass Transport in a Porous 
Medium. 
W91-01534 2F 


Approximate Solutions for Cation Transport 
During Unsteady, Unsaturated Soil Water Flow. 
W91-01535 2G 


SOLUTES 


Diurnal Variations in the Inorganic Solute Con- 
tent of Water Draining from an Alpine Snow- 
patch. 

W91-01083 2K 


SOLVENTS 


Chlorinated Solvents in UK Aquifers. 
W91-01271 


SOVIET UNION 


SORGHUM 


Cropping System and Tillage Effects on Avail- 
able Soil Water and Yield of Grain Sorghum and 
Winter Wheat. 

W91-01705 3F 


SORPTION 


Sorption of Napropamide on Clay and Soil in 
the Presence of Dissolved Organic Matter. 
W91-01023 5B 


Estimating the Effects of Dispersed Organic 
Polymers on the Sorption of Contaminants by 
Natural Solids. 2. Sorption in the Presence of 
Humic and Other Natural Macromolecules. 

W91-01180 5B 


Modeling Organic Contaminant Sorption Im- 
pacts on Aquifer Restoration. 
W91-01827 5B 


SOUNDING 
Use of Resistivity Soundings to Determine 
Landfill Structure. 
W91-01786 5B 


SOUTH AFRICA 
Environmental Factors Affecting the Produc- 
tion of Peptide Toxins in Floating Scums of the 
Cyanobacterium Microcystis aeruginosa in a Hy- 
pertrophic African Reservoir. 
W91-01065 2H 


Treatment of Eutrophic Waters in South Africa. 
W91-01074 SF 


Environmental Evaluation Procedure for Coast- 
al Developments in South Africa. 
W91-01122 6B 


Application of the HSPF Model to Water Man- 
agement in Africa. 
W91-01199 6B 


Leakage Control in a Universally Metered Dis- 
tribution System: Pinetown Water’s Experience. 
W91-01270 3D 


Seasonal Changes in the Dissolved Free Amino 
Acid and DOC Concentrations in a Hypertroph- 
ic African Reservoir and Its Inflowing Rivers. 
W91-01356 2H 


Use of Daily Values of Surface Parameters at 
Durban and Cape Town to Determine the Pre- 
cipitable Water Content of the Atmosphere. 

W91-01660 2B 


SOVIET UNION 
Mechanism of the Opening of the Concrete- 
Rock Joint in the Sayano-Shushenskoe Dam. 
W91-01441 8F 


Further Exploratory Evaluations of Grossver- 
such IV Using Hailpad Data: Analysis of Hail 
Patterns and Stratification by Storm Type for 
Seeding Effect. 

W91-01471 2B 


Mechanical Equipment of the Tikhovsk Hydro 
Development on the Kuban River. 
W91-01540 8C 


Monitoring the State of the Dam of the Sayano- 
Shushenskoe Hydroelectric Station. 
W91-01541 8A 


Initial Period of Operation of the Channel Dam 
of the Kureika Hydroelectric Station. 
W91-01542 8A 


Experience in Operating Ecologically Clean 
Turbines. 
W91-01543 8C 





SOVIET UNION 


Downstream of the Novosibirsk Hydroelectric 
Station on the Ob River. 
W91-01544 4A 


Current Problems and Practice of Engineering- 
Geological Surveys when Designing Large Res- 
ervoirs. 

W91-01545 6G 


Mechanical Equipment of the Tashlyk Pumped- 
Storage Hydroelectric Station and Aleksan- 
drovka Hydro Development of the Southern 
Ukraine Power Complex. 

W91-01644 8C 


Mechanical Equipment of the Vilyui No. 3 Hy- 
droelectric Station. 
W91-01645 8C 


Investigation of the Diversion Outlet of the 
Kirzan Hydro Development. 
W91-01646 8B 


Effect of the Riga Hydroelectric Station on the 
Current Velocity Near Wharves of the Riga 
Commercial Seaport. 

W91-01647 8B 


Seepage in Earth Dams in Two- and Three- 
Dimensional Formulations of the Problem. 
W91-01650 8D 


Causes and Character of Movements of the 
Loamy Sand Moraine in the Foundation of the 
Plyavinyas Hydroelectric Station Powerhouse. 
W91-01651 8D 


Geodetic Problems in the Construction of High 
Concrete Dams. 
W91-01652 8A 


SPAIN 
Humus Form Development and Hillslope 
Runoff, and the Effect of Fire and Management, 
Under Mediterranean Forest in NE-Spain. 
W91-01079 2G 


Relationship Between Water Quality and Cad- 
disfly Assemblage Structure in Fast-Running 
Rivers. The River Cadagua Basin. 

W91-01697 5A 


Fate of Cationic Surfactants in the Marine Envi- 
ronment: I. Bioconcentration of Long-Chain Al- 
kylnitriles and Trialkylamines. 

W91-01723 5B 


Solution-Collapse Depressions and Suspensates 
in the Limnocrenic Lake of Banyoles (Ne 
Spain). 

W91-01876 2J 


Application of Multivariate Analysis for Charac- 
terization of Organic Compounds from Urban 
Runoff. 

W91-02004 5A 


SPARTA AQUIFER 
Geohydrologic Characteristics and Simulated 
Response to Pumping Stresses in the Sparta Aq- 
uifer in East-Central Arkansas. 
W91-01854 2F 


SPATIAL DISTRIBUTION 
Spatial and Temporal Patterns in the Hydrogeo- 
chemistry of a Poor Fen in Northern Wisconsin. 
W91-01720 2H 


Spatial and Seasonal Differences in the PCB 
Content of the Mussel Mytilus edulis. 
W91-01819 5B 


Chemical Composition of Bulk Precipitation 
Across the Mountains of Snowdonia, U.K. 
W91-01820 2B 
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Spatial and Temporal Dispersion Patterns of 
Golden Perch, Macquaria ambigua, Larvae in an 
Artificial Floodplain Environment. 

W91-01957 2H 


SPECIATION 


Chemical and Physical Speciation of Trace 
Metals in Fine Grained Overbank Flood Sedi- 
ments in the Tyne Basin, North-East England. 
W91-01082 5B 


Speciation of Mercury Compounds in Waste 
Water by Microcolumn Liquid Chromatography 
Using a Preconcentration Column with Cold- 
Vapor Atomic Absorption Spectrometric Detec- 
tion. 

W91-01716 5A 


SPECIES COMPOSITION 


Macroinfaunal Community of a Tropical Estua- 
rine Lagoon. 
W91-01133 2L 


Colonization Process of a Typical Epilithic 
Algal Community--Homoeothrix janthina-Ach- 
nanthes japonica Community--in a Less Polluted 
River in Japan (in Japanese). 

W91-01383 2H 


Effect of Extracellular Organic Carbon (EOC) 
from Phytoplankton on the Community Struc- 
ture of Oligotrophic Bacteria. 

W91-01590 2H 


Benthic Community Structure and the Effect of 
Rotenone Piscicide on Invertebrate Drift and 
Standing Stocks in Two Papua New Guinea 
Streams. 

W91-01767 2H 


SPECIES DIVERSITY 


Mangrove Ecology, Aquatic Primary Produc- 
tivity, and Fish Community Dynamics in the 
Teacapan-Agua Brava Lagoon-Estuarine 
System (Mexican Pacific). 
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Effect of Hydropower Peaking Flow Fluctua- 
tions on Community Structure and Feeding 
Guilds of Invertebrates Colonizing Artificial 
Substrates in a Large Impounded River. 
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Environmental Factors Affecting Benthic In- 
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Algae, Other Than Diatoms, Affecting the Den- 
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strates. 
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Response of Attached Bacteria to Zinc in Artifi- 
cial Streams. 
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SPECTRAL ANALYSIS 


Determination from Space of Atmospheric Total 
Water Vapor Amounts by Differential Absorp- 
tion near 940 nm: Theory and Airborne Verifica- 
tion. 

W91-01472 7B 


Determination of Trace Quantities of Organotin 
Compounds in Coastal Waters of Greece by 


Graphite Furnace Atomic Absorption Spec- 
trometry. 
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SPECTROMETRY 
Analysis of 228Ra and 226Ra in Public Water 
Supplies by a Gamma-Ray Spectrometer. 
W91-01667 5A 


On-Line Continuous-Flow Extraction System in 
Liquid Chromatography with Ultraviolet and 
Mass Spectrometric Detection for the Determi- 
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W91-01711 5A 


SPECTROPHOTOMETRY 
Automated Method for the Determination of 
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tric Detection. 
W91-01713 5A 


SPHAGNUM 
Nutrient Dynamics in a Floating Mat and Pond 
System with Special Reference to Its Vegeta- 
tion. 
W91-01126 2H 


Sphagnum-Dominated Peatlands of the Hypero- 
ceanic British Columbia Coast: Patterns in Sur- 
face Water Chemistry and Vegetation. 
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SPILLWAYS 
Hydraulic Jump in Triangular Channel. 
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Bearspaw Development: Design and Construc- 
tion of a Side-Channel Overflow Spillway. 
W91-01721 8B 


SPIROGYRA 
Spirogyra Species and Accompanying Algae 
from Pools and Ditches in The Netherlands. 
W91-01333 5C 


SPOIL BANKS 
Relationships Between Wetland Fragmentation 
and Recent Hydrologic Changes in a Deltaic 
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W91-01903 2L 


SPOIL DISPOSAL 
Consolidation and Contaminant Migration in a 
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SPRAY IRRIGATION 
Sources and Distribution of Nitrate in Ground 
Water at a Farmed Field Irrigated with Sewage 
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SPRINGS 
Elucidating Ground-Water Flow Paths in a 
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Water and Fertilizer Interrelations with Irrigat- 
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SPRUCE TREES 
Effects of Clearfelling a Sitka Spruce Stand on 
the Water Balance of a Peaty Gley Soil at Ker- 
shope Forest, Cumbria. 
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Properties of Unstable Waves in the Lower St. 
Lawrence Estuary. 
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ST LAWRENCE RIVER 
Morphological Deformities in 
Chironomidae(Diptera) Larvae from the Lac St. 
Louis and Laprairie Basins of the St. Lawrence 
River. 
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STABILIZATION LAGOONS 
Innovative Management of an Aerated/Faculta- 
tive Lagoon Suspended-Growth Biological 
Treatment System for High Strength Industrial 
Waste Stabilization. 
W91-01950 5D 


STABILIZATION PONDS 
Tracer Study of the Hydraulics of Facultative 
Stabilization Ponds. 
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STANDING WATERS 
Standing-Water Deposits as Indicators of Late 
Quaternary Dune Migration in the Northwest- 
ern Negev, Israel. 
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STATE JURISDICTION 
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mental Management: The World Heritage Issue. 
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Queensland Rainforest and Wetlands Conflict: 
Australia’s External Affairs Power--Domestic 
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Federal and State Roles in Environmental En- 
forcement: A Proposal for a More Effective and 
More Efficient Relationship. 
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STATISTICAL ANALYSIS 
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in Well Water and Age-adjusted Mortality from 
Malignant Neoplasms. 
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Meta-Analytic Reappraisal of Statistical Results 
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Hydrological Effect of Cloud Seeding. 

W91-01470 3B 
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Sediment and Nutrient Loadings. 
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Ambient Water Quality Monitoring Data and 
Application to Water Quality Management. 

W91-01635 5C 


Causes of Temporal Variability of Lead in Do- 
mestic Plumbing Systems. 
W91-01698 5B 


SUBJECT INDEX 


Decreasing Chloride Trends Observed at Lake 
Erie Municipal Water Intakes. 
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Empirical Evidence for Differences Among 
Methods for Calculating Secondary Production. 
W91-01808 7C 


Distribution of Hydrocarbon Concentrations 
from Urban Runoff. 
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STATISTICAL METHODS 
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Meta-Analytic Reappraisal of Statistical Results 
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Hydrological Effect of Cloud Seeding. 
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Empirical Evidence for Differences Among 
Methods for Calculating Secondary Production. 
W91-01808 71C 


STATISTICAL MODELS 


Stepwise Time Series Regression Procedure for 
Water Demand Model Identification. 
W91-01509 6D 


Lateral Distribution of Suspended Sediments in 
Nearshore Water of Muddy Coast of Lianyun- 
gang Harbour (in Chinese). 
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New Snow in the Urban Area of Vienna 
(Neuschnee im Raum Wien). 
W91-01584 2B 


STATISTICS 


Empirical Evidence for Differences Among 
Methods for Calculating Secondary Production. 
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STOCHASTIC HYDROLOGY 


Stochastic Models of Streamflow: Some Case 
Studies. 
W91-01461 2E 


STOCHASTIC MODELS 


Stochastic Analysis of Unsaturated Flow: One- 
Dimensional Monte Carlo Simulations and Com- 
parisons With Spectral Perturbation Analysis 
and Field Observations. 

W91-01536 2G 


STONEFLIES 


Stonefly Predation Along a Hydraulic Gradient: 
A Field Test of the Harsh--Benign Hypothesis. 
W91-01347 2H 


Associations of Aquatic Insects (Ephemeroptera, 
Plecoptera, and Trichoptera) in a Network of 
Subarctic Lakes and Streams in Quebec. 

W91-01349 2H 


Annual Stonefly (Plecoptera) Production in a 
Second Order Oklahoma Ozark Stream. 
W91-01506 2H 


STORAGE COEFFICIENT 


Interbed Storage Changes and Compaction in 
Models of Regional Groundwater Flow. 
W91-01513 2F 


STORM-OVERFLOW SEWERS 


Pollution Aspects of Storm-Sewage Overflows. 
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STORM RUNOFF 


SWMM-4. 
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Application of SWMM in the New Orleans 
Area. 
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STORM WATER MANAGEMENT MODEL 


PC-SYNOP, A Rainfall Analysis Tool. 
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Flood Hydrograph for Ungaged Watershed. 
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Gulf Coast Flood Routing. 
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Changes in Stream Morphology and Storm 
Transport of Seston Following Watershed Dis- 
turbance. 
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Problems in Determining the Return of a Water- 
shed to Pretreatment Conditions: Techniques 
Applied to a Study at Caspar Creek, California. 
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Peak-Flow Characteristics of Small 
Drainage Along the Wasatch Front, Utah. 
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Substance Load in Rainwater Runoff from Dif- 
ferent Streets in Hamburg. 
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U. S. Federal Highway Administration’s Receiv- 
ing Water Impact Methodology. 
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STORM WASTEWATER 
Pollution Aspects of Storm-Sewage Overflows. 
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STORM WATER 
Proceedings of Stormwater and Water Quality 
Model Users Group Meeting. 
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User Defined Conduits in the EXTRAN Block 
of SWMM. 
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Evaluation of Detention Basin Performance in 
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SWMM-4. 
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Improvements to Surcharge Calculations in 


EXTRAN. 
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STORM WATER MANAGEMENT MODEL 


Application of SWMM in the New Orleans 
Area. 
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Use of SWMM/EXTRAN and TR-20 to Devel- 
op Regional Stormwater Detention Plans in the 
Washington, D.C. Region. 
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STORMS 
Further Exploratory Evaluations of Grossver- 
such IV Using Hailpad Data: Analysis of Hail 
Patterns and Stratification by Storm Type for 
Seeding Effect. 
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Precipitation and Environmental Conditions 
during Accretion in Canadian East Coast Winter 
Storms. 
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Extreme, Singular and Coherent Precipitation in 
the Catchment Basin of the Upper Inn River 
(Extreme, Singulaere und Kohaerente Nieders- 
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STRATIFICATION 
Tidal Straining, Density Currents, and Stirring 
in the Control of Estuarine Stratification. 
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Salinity Stratification in a River-Dominated Es- 
tuary. 
W91-01130 2L 


STRATIGRAPHY 
Ancient Channels of the Susquehanna River be- 
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sula. 
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Numerical Simulation of Gravel River Widen- 
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W91-01516 2J 
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Growth and Voltinism of Lotic Midge Larvae: 
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Micro-Arthropod Seasonality in Streams of 
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W91-01339 2H 


Annual Stonefly (Plecoptera) Production in a 
Second Order Oklahoma Ozark Stream. 
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tached Algal Communities in a Small Stream. 
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Perspective on America’s Vanishing Streams. 
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STREAM CONSERVATION 
Perspective on America’s Vanishing Streams. 
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STREAM DISCHARGE 
Effect of Hydropower Peaking Flow Fluctua- 
tions on Community Structure and Feeding 
Guilds of Invertebrates Colonizing Artificial 
Substrates in a Large Impounded River. 
W91-01357 4C 
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STREAM ECOLOGY 
Forests and the Temperature of Upland Streams 
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A Field Test of the Harsh--Benign Hypothesis. 
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Associations of Aquatic Insects (Ephemeroptera, 
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Effect of Hydropower Peaking Flow Fluctua- 
tions on Community Structure and Feeding 
Guilds of Invertebrates Colonizing Artificial 
Substrates in a Large Impounded River. 
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Annual Stonefly (Plecoptera) Production in a 
Second Order Oklahoma Ozark Stream. 
W91-01506 2H 


Reaction of Microbial Periphyton to Substrate 
Concentration Changes in a Running Water 
Model. 

W91-01603 2H 


Heterotrophic Microplankton in Plankton Suc- 
cessions and Self Purification Processes along 
the Yenisei River. 
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Benthic Community Structure and the Effect of 
Rotenone Piscicide on Invertebrate Drift and 
Standing Stocks in Two Papua New Guinea 
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Modeling Erosion of Sand and Silt Bed River. 
W91-01492 2J 


Theoretical Model of Optimal Drainage Net- 
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W91-01526 2E 


STREAM FISHERIES 
Potential Loss of Thermal Habitat for Brook 
Trout, Due to Climatic Warming, in Two 
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Water on the Toxicity of the Effluent. 
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STREAMBEDS 
Development of Bed Features. 
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STREAMFLOW 
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Stochastic Models of Streamflow: Some Case 
Studies. 
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Prediction Model for Snowmelt, Snow Surface 
Temperature and Freezing Depth Using a Heat 
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STREAMS 
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Changes in Stream Morphology and Storm 
Transport of Seston Following Watershed Dis- 
turbance. 
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Measurement of Exoenzymatic Activity in 
Streambed Sediments Using Methylumbelliferyl- 
Substrates. 
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Reaction of Microbial Periphyton to Substrate 
Concentration Changes in a Running Water 
Model. 
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Distribution and Primary Productivity of the 
Epizoic Macroalga Boldia erythrosiphon (Rho- 
dophyta) in a Small Alabama Stream. 
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Perspective on America’s Vanishing Streams. 
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Stability of Periphyton and Macroinvertebrates 
to Disturbance by Flash Floods in a Desert 
Stream. 
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Discharge-Export Relationships in Headwater 
Streams: The Influence of Invertebrate Manipu- 
lations and Drought. 
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STRESS ANALYSIS 


Initial Period of Operation of the Channel Dam 
of the Kureika Hydroelectric Station. 
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Effects of Water-Borne Cadmium on Plasma 
Cortisol and Glucose in the Cichlid Fish 
Oreochromis mossambicus. 

W91-01777 5C 


STRIPED BASS 


Temperature Selection by Striped Bass in a Gulf 
of Mexico Coastal River System. 
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Effect of Hardness and Salinity on Survival of 
Striped Bass Larvae. 
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Temperature-Oxygen Habitat for Freshwater 
and Coastal Striped Bass in a Changing Climate. 
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STROMATOLITES 
Biosedimentology and Paleohydrology of Holo- 
cene Stromatolites from Lake Tanganyika (Bio- 
sedimentologie des Stromatolites Holocenes du 
lac Tanganyika (Burundi). Implications Hydro- 
logiques). 
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STRONTIUM 
Study on Geochemistry and Geochemical Clas- 
sification of Elements B, F, Rb and Sr in Yellow 
Sea (Huang Hai) Sediments. 
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Association of Benzo(a)Pyrene with Dissolved 
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STRUCTURAL ENGINEERING 
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SUBLETHAL EFFECTS 
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SUBMERGED AQUATIC PLANTS 
Effect of Submersed Aquatic Vegetation on 
Phytoplankton and Water Quality in the Tidal 
Freshwater Potomac River. 
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SUBSIDENCE 
Processes Governing Marsh Formation in a 
Rapidly Subsiding Coastal Environment. 
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Unexpected Hydrologic Perturbation in an 
Abandoned Underground Coal Mine: Response 
to Surface Reclamation. 
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Interbed Storage Changes and Compaction in 
Models of Regional Groundwater Flow. 
W91-01513 2F 


SUBSTRATES 

Measurement of Exoenzymatic Activity in 
Streambed Sediments Using Methylumbelliferyl- 
Substrates. 
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SUBTROPIC ZONE 
Cananeia Lagoon Estuarine System, Sao Paulo, 
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SUCCESSION 
Heterotrophic Microplankton in Plankton Suc- 
cessions and Self Purification Processes along 
the Yenisei River. 
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Stability of Periphyton and Macroinvertebrates 
to Disturbance by Flash Floods in a Desert 
Stream. 
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Succession of the Plankton Community during 
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SULFATES 


Molybdenum and Sulfate as Controls on the 
Abundance of Nitrogen-Fixing Cyanobacteria in 
Saline Lakes in Alberta. 
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Anaerobic Treatment of Baker’s 
Wastewater: II. Sulfate Removal. 
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Yeast 


Seasonal Description of the Quality and Quanti- 
ty of Snowmelt in a Mountainous Region Using 
an Integrated Model. 
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Effect of Sulfate and Organic Carbon Supple- 
ments on Reductive Dehalogenation of Chlor- 
oanilines in Anaerobic Aquifer Slurries. 
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Selenium as a Nutrient for Freshwater Bacterio- 
plankton and Its Interactions with Phosphorus. 
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SULFUR 


Dry Deposition of Sulfur: a 23-Year Record for 
the Hubbard Brook Forest Ecosystem. 
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SULFUR BACTERIA 


Seasonal Variations of Population Density and 
Activity of Sulfate-Reducing Bacteria in Off- 
shore and Reed Sediments of a Hypertrophic 
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SULFUR COMPOUNDS 


Unusual Marine Ecosystem in the Flooded 
Crater of Ushisher Volcano. 
W91-01932 ys 


SULFURIC ACID 


Comparison of the Acidification Efficiencies of 
Nitric and Sulfuric Acids by Two Whole-Lake 
Addition Experiments. 
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Rainwater Acidity at Jabiru, Australia, in the 
Wet Season of 1983/84. 
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SUPERCRITICAL GASES 


Supercritical Fluid Extraction and Its Applica- 
tion to Environmental Analysis. 
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SUPERVISORY CONTROL 


Balancing the SCADA Equation for the First- 
Time User. 
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SURFACE-GROUNDWATER RELATIONS 


Simplified Analysis of Soil Water Flow to a 
Mole Drain. 
W91-01476 2G 


Stream Functions and Equivalent Freshwater 
Heads for Modeling Regional Flow of Variable- 
Density Groundwater. 2. Application and Impli- 
cations for Modeling Strategy. 
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Tidal Dynamics of the Water Table in Beaches. 
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Standing-Water Deposits as Indicators of Late 
Quaternary Dune Migration in the Northwest- 
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Hydrology of the Powder River Alluvium Be- 
tween Sussex, Wyoming, and Moorhead, Mon- 
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SURFACE IRRIGATION 


Estimation of Manning’s Roughness Coefficient 
for Basin and Border Irrigation. 
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SURFACTANTS 


SURFACE RUNOFF 
Simplified Analysis of Soil Water Flow to a 
Mole Drain. 
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Decontamination of Highway Surface Runoff in 
the FRG. 
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SURFACE SEALING 
Rainfall Induced Soil Seal (C) A Dynamic 
Model with Kinetic Energy Instead of Cumula- 
tive Rainfall as Independent Variable. 
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Rainfall Induced Soil Seal: (A) A Critical 
Review of Observations and Models. 
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SURFACE TENSION 
Measurement of Surface Tension in Agricultural 
Waste Slurries. 
W91-01702 5D 


SURFACE WATER 
Identifying Flow Paths in Models of Surface 
Water Acidification. 
W91-01033 5B 


Microbiological Quality of an Inland Surface 
Water Used for Recreational Purposes. 
W91-01237 5B 


Detection of Organic Toxic Pollutants in Water 
and Waste-Water by Liquid Chromatography 
and In Vitro Cytotoxicity Tests. 

W91-01712 5A 


Water Resources Data for New Mexico, Water 
Year 1989. 
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Water Resources Data for Nebraska, Water 
Year 1989. 
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Water Resources Data for Oregon, Water Year 
1989, Volume 1. Eastern Oregon. 
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Water Resources Data for Iowa, Water Year 
1989. 
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Water Resources Data for West Virginia, Water 
Year 1988. 
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Water Resources Data for Michigan, Water 
Year 1989. 
W91-01864 71C 


Surface Water Discharge of Reverse Osmosis 
Concentrates. 
W91-01979 SE 


SURFACTANTS 
Biodegradation and Secondary Effluent Toxicity 
of Ethoxylated Surfactants. 
W91-01417 5D 


Fate of Cationic Surfactants in the Marine Envi- 
ronment: I. Bioconcentration of Long-Chain Al- 
kylnitriles and Trialkylamines. 

W91-01723 5B 


Fate of Cationic Surfactants in the Marine Envi- 
ronment, II: Photooxidation of Long-Chain Al- 
kylamines in Aqueous Media. 

W91-01733 5B 


Persistent Metabolites of Alkylphenol Polyeth- 
oxylates in the Marine Environment. 
W91-01754 5B 


Influence of Complexing Agents and Surfactants 


on Metal Speciation Analysis in Road Runoff. 
W91-01999 5A 
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SURFACTANTS 


Acute Toxicity of Selected Herbicides and Sur- 
factants to Larvae of the Midge Chironomus 
riparius. 

W91-02017 5C 

SURGE IRRIGATION 

Adopting Water-Conserving Irrigation Technol- 
ogy: The Case of Surge Irrigation in Arizona. 
W91-01405 3F 


SURVEYS 
Some Public Attitudes About Health and the 
Environment. 
W91-01377 6B 


Hydrographic Surveys and Sedimentation in 
Deep Bay, Hong Kong. 
W91-01883 2J 


SURVIVAL 
Effect of Hardness and Salinity on Survival of 
Striped Bass Larvae. 
W91-01386 8I 


Effects of Various Biophysicochemical Condi- 
tions on Toxigenicity of Vibrio cholerae 01 
During Survival with a Green Alga, Rhizoclon- 
ium fontanum, in an Artificial Aquatic Environ- 
ment. 
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SUSPENDED LOAD 
Determination of the Origin of Suspended 
Matter and Sediments in the Elbe Estuary Using 
Natural Tracers. 
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SUSPENDED SEDIMENTS 
Biogeochemistry of Carbon in the Amazon 
River. 
W91-01039 5B 


Variations in Suspended Sediment and Associat- 
ed Trace Element Concentrations in Selected 
Riverine Cross Sections. 

W91-01061 2J 


Variability of Particle Size Characteristics of 
Sheetwash Sediments and Fluvial Suspended 
Sediment in a Small Semiarid Catchment, 
Kenya. 
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Heavy Metal Distribution in Sediments of 
Krishna River Basin, India. 
W91-01100 5B 


Temporal Variability of Remotely Sensed Sus- 
pended Sediment and Sea Surface Temperature 
Patterns in Mobile Bay, Alabama. 

W91-01131 2L 


Determination of the Origin of Suspended 
Matter and Sediments in the Elbe Estuary Using 
Natural Tracers. 

W91-01132 2L 


Siltation of Stone-Surface Periphyton in Rivers 
by Clay-Sized Particles from Low Concentra- 
tions in Suspension. 

W91-01353 2J 


Problems in Determining the Return of a Water- 
shed to Pretreatment Conditions: Techniques 
Applied to a Study at Caspar Creek, California. 
W91-01523 


Sediment-Source Data for Four Basins Tribu- 
tary to Lake Tahoe, California and Nevada, 
August 1983-June 1988. 

W91-01847 2J 


Suspended Sediment and Bed Load Problems of 
the Upper Rhine. 
W91-01871 4D 


Blanket Peat Erosion in a Mid-Wales Catchment 


During Two Drought Years. 
W91-01881 2J 


SU-100 


SUBJECT INDEX 


SUSPENDED SOLIDS 
Dissolved and Suspended Solids Transport from 
Coastal Plain Watersheds. 
W91-01011 5B 


Influence of Water Chemistry on Suspended 
Solids in Coal Mine Sedimentation Ponds. 
W91-01013 5D 


Fluxes and Transformation of Aquatic Pigments 
in Lake Mendota, Wisconsin. 
W91-01041 2H 


Determination of the Origin of Suspended 
Matter and Sediments in the Elbe Estuary Using 
Natural Tracers. 

W91-01132 2L 


Suspension and Settlement of Particles in Flow- 
ing Water: Comparison of the Effects of varying 
water depth and velocity in Circulating Chan- 
nels. 

W91-01340 2J 


Hydrographic Surveys and Sedimentation in 
Deep Bay, Hong Kong. 
W91-01883 2J 


SUSQUEHANNA RIVER 
Ancient Channels of the Susquehanna River be- 
neath Chesapeake Bay and the Delmarva Penin- 
sula. 
W91-01378 2J 


SWAMPS 
Decomposition of Roots in a Seasonally Flooded 
Swamp Ecosystem. 
W91-01331 2H 


Lakeshore Swamps of Bositeng Lake in the Xin- 
jiang Autonomous Region (in Chinese). 
W91-01569 2H 


Methane Emissions from Fen, Bog and Swamp 
Peatlands in Quebec. 
W91-01719 5B 


SWEDEN 
Occurrence of Limnic Micro-Crustaceans in Re- 
lation to pH and Humic Content in Swedish 
Water Bodies. 
W91-01350 2H 


SWIMMING 
Disinfection and Screening of Sewage to Im- 
prove the Quality of Bathing Water at a U.K. 
Seaside Resort. 
W91-01233 5D 


Shore-Based Microbiological Sampling of Rec- 
reational/Bathing Waters: Possible Problems 
and Solutions. 

W91-01234 5A 


Virological Quality of Bathing Waters in Eng- 
land. 
W91-01235 5B 


Microbiological Quality of an Inland Surface 
Water Used for Recreational Purposes. 
W91-01237 5B 


SWIMMING POOLS 
Plasma Chloroform Concentrations in Swim- 
mers Using Indoor Swimming Pools. 
W91-01053 5B 


SWITZERLAND 
Epilimnetic Carbon Flux and Turnover of Dif- 
ferent Particle Size Classes in Oligo-Mesotro- 
phic Lake Lucerne, Switzerland. 
W91-01335 5B 


SWORDFISH 
Mercury Content of Swordfish, Xiphias gladius, 
in Relation to Length, Weight, Age, and Sex. 
W91-01160 5B 


SYNERGISTIC EFFECTS 
Interaction Between Components of Electroplat- 
ing Industry Wastes, Influence of the Receiving 
Water on the Toxicity of the Effluent. 
W91-01106 5C 


Thunderstorms, Cosmic Rays, and Solar-Lunar 
Influences. 
W91-01490 2B 


SYNOPTIC RAINFALL ANALYSIS PROGRAM 
PC-SYNOP, A Rainfall Analysis Tool. 
W91-01204 7C 


TAG LAKE 
Ecological Relationships of Wild Rice, Zizania 
aquatica. 9. Production in Organic-Flocculent 
Sediments. 
W91-01373 2H 


TAI HU (LAKE) 
Analysis of Air Temperature Effect of Taihu 
Lake (in Chinese). 
W91-01577 2H 


TAILRACE 
Hydraulic Jump in Triangular Channel. 
W91-01669 8B 


TAILWATER 
Scourhole Developments in Shallow Tailwater. 
W91-01674 8B 


TAIWAN 
Green Oysters Caused by Copper Pollution on 
the Taiwan Coast. 
W91-01108 5c 


Ecological Correlation Between Arsenic Level 
in Well Water and Age-adjusted Mortality from 
Malignant Neoplasms. 

W91-01292 5C 


Existing Forms of Phosphorus in Sediment from 
Middle and Northern Taiwan Strait (in Chinese). 
W91-01575 2L 


TALLAHASSEE 
Sources and Distribution of Nitrate in Ground 
Water at a Farmed Field Irrigated with Sewage 
Treatment-Plant Effluent, Tallahassee, Florida. 
W91-01857 5E 


TAMAR ESTUARY 
Longitudinal Dispersion Processes in the Upper 
Tamar Estuary. 
W91-01127 2L 


TASMANIA 
Heat Contents, Thermal Stabilities and Birgean 
Wind Work in Dystrophic Tasmanian Lakes and 
Reservoirs. 
W91-02043 2H 


TAXONOMY 
Effects of Herbivore Type and Density on Taxo- 
nomic Structure and Physiognomy of Algal As- 
semblages in Laboratory Streams. 
W91-01806 2H 


Recent Taxonomic Discoveries Concerning the 
Mussel Mytilus: Implications for Biomonitoring. 
W91-02030 5A 


TELESCOPIUM 
Heavy Metal Concentration in Telescopium 
from Darwin Harbour, N.T., Australia. 
W91-01164 5A 


TEMPERATURE 
Temporal Variability of Remotely Sensed Sus- 
pended Sediment and Sea Surface Temperature 
Patterns in Mobile Bay, Alabama. 
W91-01131 2L 





TEMPERATURE EFFECTS 
Growth and Voltinism of Lotic Midge Larvae: 
Patterns Across an Appalachian Mountain Basin. 
W91-01038 2H 


Effects of Salinity, Temperature, and Cadmium 
on Cadmium-binding Protein in the Grass 
Shrimp, Palaemonetes pugio. 

W91-01309 5B 


Forests and the Temperature of Upland Streams 
in Wales: A Modelling Exploration of the Bio- 
logical Effects. 

W91-01343 2E 


Temperature Selection by Striped Bass in a Gulf 
of Mexico Coastal River System. 
W91-01385 8I 


Potential Changes in Thermal Structure and 
Cycle of Lake Michigan Due to Global Warm- 
ing. 

W91-01389 2H 


Thermal Structure of the Lower Great Lakes in 
a Warm Year: Implications for the Occurrence 
of Hypolimnion Anoxia. 

W91-01390 2H 


Effects of Climate Warming on Dissolved 
Oxygen Concentrations in Lake Erie. 
W91-01391 2H 


Potential Changes in the Thermal Habitat of 
Great Lakes Fish after Global Climate Warm- 


ing. 
W91-01394 2B 


Potential Effects of Global Climate Warming on 
the Growth and Prey Consumption of Great 
Lakes Fish. 

W91-01395 2B 


Effect of Air Temperature on Growth of Large- 
mouth Bass in North America. 
W91-01396 2H 


Size-Dependent Winter Mortality of Young-of- 
the-Year White Perch: Climate Warming and 
Invasion of the Laurentian Great Lakes. 

W91-01399 8I 


Climate Change and Fish Communities: A Con- 
ceptual Framework. 
W91-01401 8I 


Influence of Temperature Changes on Aquatic 
Ecosystems: An Interpretation of Empirical 
Data. 

W91-01403 2B 


Canopy Temperature as an Indicator of Differ- 
ential Water Use and Yield Performance Among 
Wheat Cultivars. 

W91-01407 3F 


Effects of Light, Temperature, Nitrate, Ortho- 
phosphate, and Bacteria on Growth of and He- 
patotoxin Production by Oscillatoria agardhii 
Strains. 

W91-01762 5B 


TEMPERATURE GRADIENT 
Anomalous Temperature and Oxygen Gradients 
Under the Ice of a High-Plains Lake in Wyo- 
ming. 
W91-01148 2H 


TEMPORAL DISTRIBUTION 
Temporal and Spatial Characteristics of Annual 
Precipitation over the Balkans in the Twentieth 
Century. 
W91-01467 2B 


Spatial and Temporal Patterns in the Hydrogeo- 
chemistry of a Poor Fen in Northern Wisconsin. 
W91-01720 2H 


SUBJECT INDEX 


Assessment of Aluminum Mobilization and Path- 
ways in the Birkenes Catchment, Southern 
Norway. 

W91-01893 5B 


Spatial and Temporal Dispersion Patterns of 
Golden Perch, Macquaria ambigua, Larvae in an 
Artificial Floodplain Environment. 

'W91-01957 2H 


TEMPORAL VARIATION 
Causes of Temporal Variability of Lead in Do- 
mestic Plumbing Systems. 
W91-01698 5B 


TENISEY RIVER 
Heterotrophic Microplankton in Plankton Suc- 
cessions and Self Purification Processes along 
the Yenisei River. 
W91-01616 2H 


TENNESSEE 
Geology and Ground-Water Resources of the 
Memphis Sand in Western Tennessee. 
W91-01851 2F 


TEPHRA 
Rain Scavenging of Tephra Aerosols from 
Mount St. Helens 1980 Eruptions. 
W91-01468 2B 


TERATOGENIC EFFECTS 
Yolk Retinoids (Vitamin A) in Eggs of the Her- 
ring Gull and Correlations with Polychlorinated 
Dibenzo-p-dioxins and Dibenzofurans. 
W91-01264 5C 


TERTIARY WASTEWATER TREATMENT 
Gravel Bed Hydroponic Systems Used for Sec- 
ondary and Tertiary Treatment of Sewage Efflu- 


ent. 
W91-01276 5D 


Glucose Induced Breakdown of Enhanced Bio- 
logical Phosphate Removal. 
W91-01639 5D 


Growth and Value of Chlorella salina Grown on 
Highly Saline Sewage Effluent. 
W91-01708 5D 


TESTING PROCEDURES 
Long-Term Toxicity Test Comprising Repro- 
duction and Growth of Zebrafish with 4-Chlor- 
oaniline. 
W91-01318 5C 


Environmental Testing-Issues and Directions. 
W91-01913 5G 


TETRACHLOROBIPHENYL 
Chronic Toxicity and Bioaccumulation of 
2,5,2’,5’- and 3, 4, 3’,4’-Tetrachlorobiphenyl and 
Aroclor 1242 in the Amphipod Hyalella azteca. 
W91-02035 5C 


TEXAS 
Modeling Studies for the City of Austin Storm- 
water Monitoring Programs. 
W91-01194 4C 


Elucidating Ground-Water Flow Paths in a 
Desert Terrane by Geochemical Methods. 
W91-01784 2F 


THE NETHERLANDS 
Variability of Water Repeilence in the Dunes 
Along the Dutch Coast. 
W91-01081 2J 


Deep-Well in the North-Holland Dune Area. 
W91-01304 4B 


Spirogyra Species and Accompanying Algae 
from Pools and Ditches in The Netherlands. 
W91-01333 5C 


THUNDERSTORMS 


Comparison of Historical and Recent Data on 
Hydrochemistry and Phytoplankton in the Rijn- 
land Area (The Netherlands). 

W91-01352 5B 


Relations Between Acid Rain and Vesicular- 
Arbuscular Mycorrhiza. 
W91-01410 5C 


Trends in the Heavy Metal Levels in the Dis- 
solved and Particulate Phase in the Dutch 
Rhine-Meuse (Maas) Delta. 

W91-01817 5B 


Mud Balance for Belgian-Dutch Coastal Waters 
Between 1969 and 1986. 
W91-01934 2J 


THERMAL EFFECTS 
Potential Loss of Thermal Habitat for Brook 
Trout, Due to Climatic Warming, in Two 
Southern Ontario Streams. 
W91-01397 81 


THERMAL POLLUTION 
Modification of Coastal Currents by Power 
Plant Intake and Thermal Discharge Systems. 
W91-01057 8B 


THERMAL POWERPLANTS 
Use of Solar Ponds in the Disposal of Desalting 
Concentrate. 
W91-01982 SE 


THERMAL STRATIFICATION 
Thermal Structure of the Lower Great Lakes in 
a Warm Year: Implications for the Occurrence 
of Hypolimnion Anoxia. 
W91-01390 2H 


Thermal and Trophic Stability of Deeper Maine 
Lakes in Granite Watersheds Impacted by Acid 
Deposition. 

W91-01530 5C 


Heat Contents, Thermal Stabilities and Birgean 
Wind Work in Dystrophic Tasmanian Lakes and 
Reservoirs. 

W91-02043 2H 


THERMAL STRESS 
Heat Stress, Plant-Available Soil Moisture, and 
Corn Yields in Iowa: A Short- and Long-Term 
View. 
W91-01703 3F 


Primer on Clothing Systems for Cold-Weather 
Field Work. 
W91-01846 7B 


THORIUM 
Uranium and Thorium in Muscle Tissue of Fish 
Taken from the Southern Baltic. 
W91-01922 5B 


THREE-DIMENSIONAL MODEL 
Three-Dimensional Computation of Flow and 
Bed Deformation. 

W91-01493 2J 


THUNDERSTORMS 
Radar Observations of Precipitation Production 
in Thunderstorms. 
W91-01430 2B 


Thunderstorms above Frontal Surfaces in Envi- 
ronments without Positive CAPE. Part I: A 
Climatology. 

W91-01481 2B 


Thunderstorms above Frontal Surfaces in Envi- 
ronments without Positive CAPE. Part II: Orga- 
nization and Instability Mechanisms. 

W91-01482 2B 





THUNDERSTORMS 


Thunderstorms, Cosmic Rays, and Solar-Lunar 
Influences. 
W91-01490 2B 


THYMIDINE 
Incorporation of Thymidine, Adenine and Leu- 
cine into Natural Bacterial Assemblages. 
W91-01931 2L 


THYROID 
Effects of Ingested Crude Oil on Thyroid Hor- 
mones and on the Mixed Function Oxidase 
System in Ducks. 
W91-01775 5C 


TIDAL CURRENTS 
Hydrodynamic Model for Wind-Driven and 
Tidal Circulation in the Arabian Gulf. 
W91-01077 2L 


TIDAL EFFECTS 
Episodic Changes in Lateral Transport and Phy- 
toplankton Distribution in South San Francisco 
Bay. 
W91-01045 2L 


Tidal Dynamics of the Water Table in Beaches. 
W91-01528 2F 


River Discharge and Tidal Controls on Salt- 
Wedge Position and Implications for Channel 
Shoaling: Fraser River, British Columbia. 

W91-01722 2L 


TIDAL FLOODS 
Effect of Tidal Flooding on Mortality of Juve- 
nile Muskrats. 
W91-01910 2L 


TIDAL HYDRAULICS 
Longitudinal Dispersion Processes in the Upper 
Tamar Estuary. 
W91-01127 2L 


Computed and Observed Currents, Elevations, 
and Salinity in a Branching Estuary. 
W91-01129 2L 


River Discharge and Tidal Controls on Salt- 
Wedge Position and Implications for Channel 
Shoaling: Fraser River, British Columbia. 

W91-01722 2L 


TIDAL MARSHES 
Comparison of the Diets of Gulf Killifish, Fun- 
dulus grandis Baird and Girard, Entering and 
Leaving a Mississippi Brackish Marsh. 
W91-01909 2L 


Food Habits of Two Larval Flies (Dolichopodi- 
dae: Diptera) in Two Gulf Coast Oligohaline 
Tidal Marshes. 

W91-01911 2L 


TIDAL RIVERS 
Effect of Submersed Aquatic Vegetation on 
Phytoplankton and Water Quality in the Tidal 
Freshwater Potomac River. 
W91-01743 2H 


TIDES 
Tidal Straining, Density Currents, and Stirring 
in the Control of Estuarine Stratification. 
W91-01128 1 


Seasonal and Tidal Abundance of Crab Larvae 
in a Tropical Mangrove System, Gulf of Nicoya, 
Costa Rica. 

W91-01927 2L 


TILAPIA 
Effects of Water-Borne Cadmium on Plasma 
Cortisol and Glucose in the Cichlid Fish 
Oreochromis mossambicus. 
W91-01777 5C 


SU-102 


SUBJECT INDEX 


TILLAGE 
Cropping System and Tillage Effects on Avail- 
able Soil Water and Yield of Grain Sorghum and 
Winter Wheat. 
W91-01705 3F 


TIME SERIES ANALYSIS 
Stochastic Models of Streamflow: Some Case 
Studies. 
W91-01461 2E 


TIN 
Contamination of Potable Water by Corrosion of 
Tin-Lead Soldered Joints. 
W91-01222 5B 


TISSUE ANALYSIS 
Paraffin Hydrocarbons in the Gonads of the Sea 
Urchin Strongylocentrotus nudus Normally and 
after Exposure to Diesel Oil (in Russian). 
W91-01456 5B 


Effects of Sample Preparation on Measured 
Concentrations of Eight Elements in Edible Tis- 
sues of Fish from Streams Contaminated by 
Lead Mining. 

W91-01968 5A 


TODOS OS SANTOS BAY 
Use of the Mussel Watch and Molecular Marker 
Concepts in Studies of Hydrocarbons in a Tropi- 
cal Bay (Todos os Santos, Bahia, Brazil). 
W91-01690 SA 


TOKYO 
Trends of Air Quality and Atmospheric Deposi- 
tion in Tokyo. 
W91-01284 5B 


TOLUENE 
Behavior of Toluene Added to Sludge-Amended 
Soils. 
W91-01024 5B 


TOXIC WASTES 
Examination and Chemical Treatment of Indus- 
trial Solid Wastes for Safe Land Application. I. 
Evaluation of Toxic Elements Present in Solid 
Wastes from a Fertilizer and Chemical Plant. 
W91-01452 SE 


Morphological Deformities in 
Chironomidae(Diptera) Larvae from the Lac St. 
Louis and Laprairie Basins of the St. Lawrence 
River. 

W91-01790 5C 


Relationship Between Chlorinated Hydrocar- 
bons and Organic Carbon in Sediment and 
Porewater. 

W91-01795 5B 


TOXICITY 
Aldicarb Food Poisonings in California, 1985- 
1988: Toxicity Estimates for Humans. 
W91-01052 5C 


Interaction Between Components of Electroplat- 
ing Industry Wastes, Influence of the Receiving 
Water on the Toxicity of the Effluent. 

W91-01106 5C 


Bioaccumulation and Toxicity of Zinc in the 
Green Alga, Cladophora glomerata. 
W91-01111 5C 


Biotesting of Wastewater: A Comparative Study 
Using the Salmonella and CHO Assay Systems. 
W91-01184 5E 


Use of a Compartmental Model to Develop 
Rules for the Interpretation of Water Quality 
Data. 

W91-01214 5B 


Necessity of Bioassays in Water Quality Moni- 
toring. 
W91-01225 5A 


Complexity, Entropy and Environmental Effect. 
W91-01229 5C 


Toxicity of Water Extracts of Hazardous Waste. 
W91-01231 5C 


Copper Toxicity to Paratya australiensis: I. In- 
fluence of Nitrilotriacetic Acid and Glycine. 
W91-01258 5C 


Copper Toxicity to Paratya australiensis: II. In- 
fluence of Bicarbonate and Ionic Strength. 
W91-01259 5C 


Copper Toxicity to Paratya australiensis: III. 
Influence of Dissolved Organic Matter. 
W91-01260 5C 


Comparison of Measured Instream Biological 
Responses with Responses Predicted Using the 
Ceriodaphnia dubia Chronic Toxicity Test. 

W91-01261 5C 


Effect of Sediment Spatial Variance and Collec- 
tion Method on Cladoceran Toxicity and Indige- 
nous Microbial Activity Determinations. 

W91-01262 5A 


Acute Toxicities of Five Synthetic Pyrethroid 
Insecticides to Daphnia magna and Ceriodaph- 
nia dubia. 

W91-01263 5C 


Toxicity of Fluoranthene in Sediment to Marine 
Amphipods: A Test of the Equilibrium Partition- 
ing Approach to Sediment Quality Criteria. 

W91-01265 5C 


Assessment of the Ontario Ministry of the Envi- 
ronment Protocols for Conducting Daphnia 
magna Acute Lethal Toxicity Tests with Pulp 
and Paper Mill Effluents. 

W91-01266 5C 


Interaction of Carbon Tetrachloride with Beta- 
Naphthoflavone-Mediated Cytochrome P450 In- 
duction in Winter Flounder (Pseudopleuronectes 
americanus). 

W91-01279 5c 


Induction of Peroxisome Proliferation in Rain- 
bow Trout Exposed to Ciprofibrate. 
W91-01280 5C 


Relative Sensitivities of Different Life Stages of 
Isognomon californicum to Cadmium Toxicity. 
W91-01308 5C 


Effects of Tributyltin on Defense-Related Ac- 
tivities of Oyster Hemocytes. 
W91-01311 5C 


Macroinvertebrate Community Responses to 
Copper in Laboratory and Field Experimental 
Streams. 

W91-01312 5c 


Behavioral Indicators of Sublethal Toxicity in 
Rainbow Trout. 
W91-01315 5C 


Species-Specific Reaction of Liver Ultrastruc- 
ture in Zebrafish (Brachydanio rerio) and Trout 
(Salmo gairdneri) after Prolonged Exposure to 
4-Chloroaniline. 

W91-01317 5C 


Long-Term Toxicity Test Comprising Repro- 
duction and Growth of Zebrafish with 4-Chlor- 
oaniline. 

W91-01318 5C 
Effect of pH on the Accumulation Kinetics of 


Pentachlorophenol in Goldfish. 
W91-01321 5B 


In Vivo Recovery of Glycogen Metabolism in 
Hemolymph and Tissues of a Freshwater Field 





Crab Barytelphusa guerini on Exposure to Hexa- 
valent Chromium. 
W91-01324 5C 


Effect of Copper Sulfate on Hematology, Blood 
Chemistry, and Hepato-Somatic Index of an 
Indian Catfish, Heteropneustes fossilis (Block), 
and Its Recovery. 

W91-01325 5c 


Effect of 3,4-Dichloroaniline and Metavanadate 
on Daphnia Populations. 
W91-01326 5C 


Incorporation of a Subacute Test with Zebra 
Fish into a Hierarchical System for Evaluating 
the Effect of Toxicants in the Aquatic Environ- 
ment. 

W91-01327 5C 


Structure-Toxicity Relationships for Selected 
Weak Acid Respiratory Uncouplers. 
W91-01364 5C 


Species-Related Variations of Silver Bioaccumu- 
lation and Toxicity to Three Marine Bivalves 
(Variations Inter-Specifiques de la Bioaccumula- 
tion et de la Toxicite de L’Argent a L’Egard de 
Trois Mollusques Bivalves Marins). 

W91-01420 5B 


Autotrophic and Heterotrophic ATP Pools in 
Microbial Communities: Suggestions for Separa- 
tion and for Bacterial Growth Rate Evaluation. 
W91-01595 5A 


Effects of Tributyltin on Survival, Growth, 
Morphometry, and RNA-DNA Ratio of Larval 
Striped Bass, Morone saxatilis. 

W91-01687 5C 


Comparative Toxicity of Solvent Yellow 33 (2- 
(2’-Quinolinyl)-1,3-Indandione) and Solvent 
Green 3  (1,4-Di-p-Toluidino-Anthraquinone) 
Dyes to Freshwater Organisms. 

W91-01730 5C 


Evaluation of the Potential for Toxics Exposure 
in the Great Lakes Region Using Storet Data. 
W91-01732 5B 


Interactions Between Bacillus thuringiensis 
subsp. israelensis and Fathead Minnows, Pime- 
phales promelas Rafinesque, Under Laboratory 
Conditions. 

W91-01759 5B 


Effects of Light, Temperature, Nitrate, Ortho- 
phosphate, and Bacteria on Growth of and He- 
patotoxin Production by Oscillatoria agardhii 
Strains. 

W91-01762 5B 


Effects of Various Biophysicochemical Condi- 
tions on Toxigenicity of Vibrio cholerae 01 
During Survival with a Green Alga, Rhizoclon- 
ium fontanum, in an Artificial Aquatic Environ- 
ment. 

W91-01801 2H 


Comparative Study on the Toxicity, Absorption 
and Depuration of Fenitrothion and Its Oxon in 
Japanese Tiger Shrimp. 

W91-01960 5B 


Effect of Short-Term Exposure to Pentachloro- 
phenol and Osmotic Stress on the Free Amino 
Acid Pool of the Freshwater Amphipod Gam- 
marus pseudolimnaeus Bousfield. 

W91-01967 5C 


Acute Toxicities and Hematological Effects of 
Two Substituted Naphthoquinones in Channel 
Catfish. 

W91-01970 5c 


Toxicity of Five Shale Oils to Fish and Aquatic 
Invertebrates. 
W91-01971 5C 


Effect of Heavy Metals on Bay Scallops, Surf 
Clams, and Blue Mussels in Acute and Long- 
term Exposures. 

W91-01973 Se 


Drilling Fluids and the Arctic Tundra of Alaska: 
Assessing Contamination of Wetlands Habitat 
and the Toxicity to Aquatic Invertebrates and 
Fish. 

W91-01975 5B 


Pentachlorophenol: Environmental Partitioning 
and Human Exposure. 
W91-02016 5B 


Acute Toxicity of Selected Herbicides and Sur- 
factants to Larvae of the Midge Chironomus 
riparius. 

W91-02017 5c 
Rapid Dissipation of Glyphosate in Small Forest 
Ponds. 

W91-02018 5B 


Effects of Cadmium on Murex trunculus from 
the Adriatic Sea: I. Accumulation of Metal and 
Binding to a Metallothionein-like Protein. 

'W91-02020 5B 


Effects of Cadmium on Murex trunculus from 
the Adriatic Sea: II. Oxygen Consumption and 
Acclimation Effects. 

W91-02021 5C 


Effect of Waterborne and Dietary Cadmium on 
Plasma Ions of the Teleost Oreochromis mos- 
sambicus in Relation to Water Calcium Levels. 
W91-02022 5C 


Uptake and Elimination of Waterborne Cadmi- 
um by the Fish Noemacheilus barbatulus L. 
(Stone Loach). 

W91-02023 5C 





Effects of Diet, Water Hardness, and Population 
Source on Acute and Chronic Copper Toxicity 
to Ceriodaphnia dubia. 

W91-02024 5C 


Shell as a Site of Lead Deposition in Helix 


aspersa. 
W91-02025 5B 


Morphometric and X-ray Energy Dispersive 
Approach to Monitoring pH-Altered Cadmium 
Toxicity in Anabaena flos-aquae. 

W91-02027 5C 


Toxicity and Bioaccumulation of Selenate, Sele- 
nite and Seleno-L-Methionine in the Cyanobac- 
terium Anabaena flos-aquae. 

W91-02028 5C 


Bioaccumulation of Selenium in Birds at Kester- 
son Reservoir, California. 
W91-02029 5C 


Expression of Results from Growth Inhibition 
Toxicity Tests with Algae. 
W91-02031 5C 


Effects of Paraquat on Mortality and Cardiores- 
piratory Function of Catfish Fry Plecostomus 
commersoni. 

W91-02032 5c 


Chronic Toxicity and Bioaccumulation of 
2,5,2’,5’- and 3, 4, 3’,4’-Tetrachlorobiphenyl and 
Aroclor 1242 in the Amphipod Hyalella azteca. 
W91-02035 5C 


Comparative Toxicokinetics of 2,2’-Dichlorobi- 
phenyls and 4,4’-Dichlorobiphenyls in the Pond 
Snail Lymnaea stagnalis. 

W91-02036 5C 


TOXICOLOGY 


Toxicological Examination of Whitefish (Core- 
gonus clupeaformis) and Northern Pike (Esox 
lucius) Exposed to Uranium Mine Tailings. 

W91-02037 x 


Sublethal and Acute Toxicity of the Ethylene 
Glycol Butyl Ether Ester Formulation of Triclo- 
pyr to Juvenile Coho Salmon (Oncorhynchus 
kisutch). 

W91-02039 5C 


Comparative Toxicities of Selected Industrial 
Chemicals to Microorganisms and Other Aquat- 
ic Organisms. 

W91-02041 5c 


TOXICOLOGY 


Toxicology of Chemical Mixtures: Experimental 
Approaches, Underlying Concepts, and Some 
Results. 

W91-01075 5C 


Complexity, Entropy and Environmental Effect. 
W91-01229 5C 


Hydrolysis of Chiorostilbene Oxide: II. Model- 
ing of Hydrolysis in Aquifer Samples and in 
Sediment-Water Systems. 

W91-01256 5B 


Effect of Body Size on the Uptake and Biocon- 
centration of Di-2-Ethylhexyl Phthalate in Rain- 
bow Trout. 

W91-01257 5B 


Copper Toxicity to Paratya australiensis: I. In- 
fluence of Nitrilotriacetic Acid and Glycine. 
W91-01258 5c 


Copper Toxicity to Paratya australiensis: II. In- 
fluence of Bicarbonate and Ionic Strength. 
W91-01259 5C 


Copper Toxicity to Paratya australiensis: III. 
Influence of Dissolved Organic Matter. 
W91-01260 5C 


Comparison of Measured Instream Biological 
Responses with Responses Predicted Using the 
Ceriodaphnia dubia Chronic Toxicity Test. 

W91-01261 5C 


Effect of Sediment Spatial Variance and Collec- 
tion Method on Cladoceran Toxicity and Indige- 
nous Microbial Activity Determinations. 

W91-01262 5A 


Acute Toxicities of Five Synthetic Pyrethroid 
Insecticides to Daphnia magna and Ceriodaph- 
nia dubia. 

W91-01263 5C 


Yolk Retinoids (Vitamin A) in Eggs of the Her- 
ring Gull and Correlations with Polychlorinated 
Dibenzo-p-dioxins and Dibenzofurans. 

W91-01264 5C 


Toxicity of Fluoranthene in Sediment to Marine 
Amphipods: A Test of the Equilibrium Partition- 
ing Approach to Sediment Quality Criteria. 

W91-01265 5C 


Assessment of the Ontario Ministry of the Envi- 
ronment Protocols for Conducting Daphnia 
magna Acute Lethal Toxicity Tests with Pulp 
and Paper Mill Effluents. 

W91-01266 5C 


Equilibrium Partitioning and Bioaccumulation of 
Sediment-Associated Contaminants by Infaunal 
Organisms. 

W91-01267 5B 
Relative Sensitivities of Different Life Stages of 
Isognomon californicum to Cadmium Toxicity. 
W91-01308 5C 


SU-103 





TOXICOLOGY 


Effects of Salinity, Temperature, and Cadmium 
on Cadmium-binding Protein in the Grass 
Shrimp, Palaemonetes pugio. 

W91-01309 5B 


Influence of Cadmium and Zinc on Cadmium 
Turnover in the Zebrafish, Brachydanio rerio. 
W91-01310 sxc 


Effects of Tributyltin on Defense-Related Ac- 
tivities of Oyster Hemocytes. 
W91-01311 $C 


Macroinvertebrate Community Responses to 
Copper in Laboratory and Field Experimental 
Streams. 

W91-01312 5C 


Acute Toxicity of Boron, Molybdenum, and Se- 
lenium to Fry of Chinook Salmon and Coho 
Salmon. 

W91-01313 5C 


Selenium Accumulation and Elimination in Mal- 


lards. 
W91-01314 5B 


Behavioral Indicators of Sublethal Toxicity in 
Rainbow Trout. 
W91-01315 5C 


Species-Specific Reaction of Liver Ultrastruc- 
ture in Zebrafish (Brachydanio rerio) and Trout 
(Salmo gairdneri) after Prolonged Exposure to 
4-Chloroaniline. 

W91-01317 +o 


Long-Term Toxicity Test Comprising Repro- 
duction and Growth of Zebrafish with 4-Chlor- 
oaniline. 

W91-01318 5C 


Pharmacokinetic Modeling in Aquatic Animals. 
I. Models and Concepts. 
W91-01361 5A 


Molluscicidal and Piscicidal Properties of 
Copper(II) Tetraoxosulfate(VI) on Bulinus glo- 
bosus (Morelet) and Clarias anguillaris (L). 

W91-01363 5C 


Structure-Toxicity Relationships for Selected 
Weak Acid Respiratory Uncouplers. 
W91-01364 5C 


Characterization of Genotoxic Components in 
Sediments by Mass Spectrometric Techniques 
Combined with Salmonella/Microsome Test. 

W91-01686 5A 


Detection of Organic Toxic Pollutants in Water 
and Waste-Water by Liquid Chromatography 
and In Vitro Cytotoxicity Tests. 

W91-01712 5A 


Simple Method for Estimating Dermal Absorp- 
tion of Chemicals in Water. 
W91-01731 5B 


Effects of Ingested Crude Oil on Thyroid Hor- 
mones and on the Mixed Function Oxidase 
System in Ducks. 

W91-01775 5c 


Effects of Water-Borne Cadmium on Plasma 
Cortisol and Glucose in the Cichlid Fish 
Oreochromis mossambicus. 

W91-01777 sc 


Acute Toxicities and Hematological Effects of 
Two Substituted Naphthoquinones in Channel 
Catfish. 

W91-01970 5C 


Toxicity of Five Shale Oils to Fish and Aquatic 


Invertebrates. 
W91-01971 5C 


SU-104 


SUBJECT INDEX 


Mutagenic Activity of Surface Waters Adjacent 
to a Nuclear Fuel Processing Facility. 
W91-01972 5C 


Mutagens, Toxicants, and Other Constituents in 
Small City Sludges in New York State. 
W91-01974 5A 


Effects of Cadmium on Murex trunculus from 
the Adriatic Sea: I. Accumulation of Metal and 
Binding to a Metallothionein-like Protein. 

W91-02020 5B 


Effects of Cadmium on Murex trunculus from 
the Adriatic Sea: II. Oxygen Consumption and 
Acclimation Effects. 

W91-02021 5C 


Effect of Waterborne and Dietary Cadmium on 
Plasma Ions of the Teleost Oreochromis mos- 
sambicus in Relation to Water Calcium Levels. 
W91-02022 5C 


Effects of Diet, Water Hardness, and Population 
Source on Acute and Chronic Copper Toxicity 
to Ceriodaphnia dubia. 

W91-02024 5C 


Expression of Results from Growth Inhibition 
Toxicity Tests with Algae. 
W91-02031 5C 


Effects of Paraquat on Mortality and Cardiores- 
piratory Function of Catfish Fry Plecostomus 
commersoni. 

W91-02032 5C 


Chronic Toxicity and Bioaccumulation of 
2,5,2’,5’- and 3, 4, 3’,4’-Tetrachlorobiphenyl and 
Aroclor 1242 in the Amphipod Hyalella azteca. 
W91-02035 sc 


Comparative Toxicokinetics of 2,2’-Dichlorobi- 
phenyls and 4,4’-Dichlorobiphenyls in the Pond 
Snail Lymnaea stagnalis. 

W91-02036 sc 


Toxicological Examination of Whitefish (Core- 
gonus clupeaformis) and Northern Pike (Esox 
lucius) Exposed to Uranium Mine Tailings. 

W91-02037 5C 


Effects of Short-term Pulses of Atrazine on At- 
tached Algal Communities in a Small Stream. 
W91-02040 5C 


Comparative Toxicities of Selected Industrial 
Chemicals to Microorganisms and Other Aquat- 
ic Organisms. 

W91-02041 5C 


TOXINS 


Environmental Factors Affecting the Produc- 
tion of Peptide Toxins in Floating Scums of the 
Cyanobacterium Microcystis aeruginosa in a Hy- 
pertrophic African Reservoir. 

W91-01065 2H 


Cyanobacterial Toxins in European Waters: Oc- 
currence, Properties, Problems and Require- 
ments. 

W91-01221 5B 


Isolation and Characterization of Hepatotoxic 
Microcystin Homologs from the Filamentous 
Freshwater Cyanobacterium Nostoc sp. Strain 
152. 

W91-01761 2H 


Effects of Light, Temperature, Nitrate, Ortho- 
phosphate, and Bacteria on Growth of and He- 
patotoxin Production by Oscillatoria agardhii 
Strains. 

W91-01762 5B 


Effects of Various Biophysicochemical Condi- 
tions on Toxigenicity of Vibrio cholerae 01 
During Survival with a Green Alga, Rhizoclon- 


ium fontanum, in an Artificial Aquatic Environ- 
ment. 
W91-01801 2H 


TRACE ELEMENTS 


Variations in Suspended Sediment and Associat- 
ed Trace Element Concentrations in Selected 
Riverine Cross Sections. 

W91-01061 2J 


Multi-Element Analysis of Natural Water Using 
Inductively Coupled Plasma-Source Mass Spec- 
trometry (ICP-MS). 

W91-01219 5A 


Pitfalls of Sequential Extractions. 
W91-01428 2K 


Lithium in Drinking Water and the Incidences 
of Crimes, Suicides, and Arrests Related to 
Drug Addictions. 

W91-01483 5F 


Morphometric and X-ray Energy Dispersive 
Approach to Monitoring pH-Altered Cadmium 
Toxicity in Anabaena flos-aquae. 

W91-02027 5C 


TRACE LEVELS 


Frequency Analysis of Trace Level Water Qual- 
ity Data with a Time Varying Censoring Level. 
W91-01198 5B 


Trace Gas Analysis Using Thermoanalytical 
Methods. 
W91-01955 SA 


GC-FTIRS: Applications in Organic Trace 
Analysis. 
W91-01956 5A 


TRACE METALS 


Metal Content of Fungal Sporocarps from 
Urban, Rural, and Sludge-Treated Sites. 
W91-01005 5B 


Batch Leaching Studies of Rundle Oil Shale. 
W91-01010 5B 


Chemical and Physical Speciation of Trace 
Metals in Fine Grained Overbank Flood Sedi- 
ments in the Tyne Basin, North-East England. 
W91-01082 5B 


Accumulation of Scandium in the Shoots of 
Aquatic Bryophytes in Acid Water. 
W91-01355 2H 


TRACERS 


Determination of the Origin of Suspended 
Matter and Sediments in the Elbe Estuary Using 
Natural Tracers. 

W91-01132 2L 


Device for In Situ Determination of Geochemi- 
cal Transport Parameters. 1. Retardation. 
W91-01293 5B 


Tracer Study of the Hydraulics of Facultative 
Stabilization Ponds. 
W91-01424 5D 


Study of Pollutant Diffusion in the Jiujiang Seg- 
ment of the Changjiang River (in Chinese). 
W91-01571 5B 


Field Evaluation of In-Situ Biodegradation of 
Chlorinated Ethenes: Part I, Methodology and 
Field Site Characterization. 

W91-01789 5G 


TRAINING 


Annual Program Report - 1989 (FY 1988), (Mas- 
sachusetts Water Resources Research Center). 
W91-01860 9D 





TRAVELTIME 
Travel Times of Seepage Water Through Multi- 
layered Covering Systems for Hazardous Waste 
Sites. 
W91-01886 5B 


TREE RINGS 
Use of Tree-Ring Chemistry to Document His- 
torical Ground-Water Contamination Events. 
W91-01295 5B 


TREES 
Modified Hardwickia binata Bark for Adsorp- 
tion of Mercury (II) from Water. 
W91-01422 5D 


TRIADIMEFON 
Rapid Method for the Simultaneous Analysis of 
Chlorpyrifos, Isofenphos, Carbaryl, Iprodione, 
and Triadimefon in Groundwater by Solid-Phase 
Extraction. 
W91-01917 5A 


Fate of Cationic Surfactants in the Marine Envi- 
ronment: I. Bioconcentration of Long-Chain Al- 
kylnitriles and Trialkylamines. 

W91-01723 5B 


TRIAZINE HERBICIDES 
Triazine Herbicide Fate in a No-Tillage Corn 
(Zea mays L.)-Crownvetch (Coronilla varia L.) 
‘Living Mulch’ System. 
W91-01709 5B 


TRIAZINES 
Photographic Screening Procedure for Triazine 
Herbicides in Water Using an Enhanced Lumi- 
nescent Immunoassay. 
W91-01230 SA 


Triazine and Chloroacetamide Herbicides in Sy- 
denham River Water and Municipal Drinking 
Water, Dresden, Ontario, Canada, 1981-1987. 

W91-01306 5B 


TRIBUTYLTIN 
Effects of Tributyltin on Defense-Related Ac- 
tivities of Oyster Hemocytes. 
W91-01311 5C 


Tributyltin and Invertebrates of a Seagrass Eco- 
system: Exposure and Response of Different 
Species. 

W91-01625 5C 


Effects of Tributyltin on Survival, Growth, 
Morphometry, and RNA-DNA Ratio of Larval 
Striped Bass, Morone saxatilis. 

W91-01687 5C 


Influence of pH on the Accumulation of Tri-N- 
Butyltin Chloride and Triphenyltin Chloride in 


Carp. 
W91-01774 5B 


Determination of Trace Quantities of Organotin 
Compounds in Coastal Waters of Greece by 
Graphite Furnace Atomic Absorption Spec- 
trometry. 

W91-01823 5A 


Effects of Tributyltin Within a Thalassia Sea- 
grass Ecosystem. 
W91-01906 5C 


TRICHLOROETHANE 
Rate of Degradation of 1,1,1-Trichloroethane in 
Water by Hydrolysis and Dehydrochlorination. 
W91-01729 5B 


TRICLOPYR 
Sublethal and Acute Toxicity of the Ethylene 
Glycol Butyl Ether Ester Formulation of Triclo- 
pyr to Juvenile Coho Salmon (Oncorhynchus 
kisutch). 
W91-02039 5C 


SUBJECT INDEX 


TRITIUM 
Causes of Soil Salinization: 2. A Basin in East- 
Central Alberta, Canada. 
W91-01783 2G 


Tritium Concentrations in Flow from Selected 
Springs that Discharge to the Snake River, Twin 
Falls-Hagerman Area, Idaho. 

W91-01833 5B 


TROPHIC LEVEL 
Thermal and Trophic Stability of Deeper Maine 
Lakes in Granite Watersheds Impacted by Acid 
Deposition. 
W91-01530 5C 


Trophic Relation in the Microzooplankton Com- 
munity. 
W91-01615 2H 


TROPICAL REGIONS 
Macroinfaunal Community of a Tropical Estua- 
rine Lagoon. 
W91-01133 2L 


Time Scales and Variability of Area-Averaged 
Tropical Oceanic Rainfall. 
W91-01446 2B 


Decadal-Scale Changes of the Circulation in the 
Tropical Atlantic Sector Associated with Sahel 
Drought. 

W91-01465 2B 


Use of the Mussel Watch and Molecular Marker 
Concepts in Studies of Hydrocarbons in a Tropi- 
cal Bay (Todos os Santos, Bahia, Brazil). 

W91-01690 5A 


TROUT 
Effect of Body Size on the Uptake and Biocon- 
centration of Di-2-Ethylhexyl Phthalate in Rain- 
bow Trout. 
W91-01257 5B 


Induction of Peroxisome Proliferation in Rain- 
bow Trout Exposed to Ciprofibrate. 
W91-01280 5C 


Behavioral Indicators of Sublethal Toxicity in 
Rainbow Trout. 
W91-01315 sc 


Species-Specific Reaction of Liver Ultrastruc- 
ture in Zebrafish (Brachydanio rerio) and Trout 
(Salmo gairdneri) after Prolonged Exposure to 
4-Chloroaniline. 

W91-01317 5C 


Survival of Early Life Stages of Brown Trout 
(Salmo trutta L.) in Relation to Aluminium Spe- 
ciation in Upland Welsh Streams. 

W91-01362 5C 


Effects of Sublethal Exposure to Chlorine on the 
Uptake of Polychlorinated Biphenyl Congeners 
by Rainbow Trout, Salmo gairdneri (Richard- 


son). 

W91-01367 5C 
Potential Loss of Thermal Habitat for Brook 
Trout, Due to Climatic Warming, in Two 


Southern Ontario Streams. 
W91-01397 8 


Streamwater acidification in Relation to Acid 
Precipitations--Vegetation and Bedrock Influ- 
ences, Consequences for Trout Populations: The 
Vosges Massif Case Study (Acidification des 
eaux de Surface sous L’Influence des Precipita- 
tions Acides : Role de la Vegetation et du Sub- 
stratum, Consequences pour les Populations de 
Truites. Le Cas des Ruisseaux des Vosges). 

W91-01738 5C 


Redd Site Selection by Brown Trout in Douglas 
Creek, Wyoming. 
W91-01745 81 


UNSATURATED FLOW 


Effects of Low pH on the Chorion of Rainbow 
Trout, Oncorhynchus mykiss, and Brown Trout, 
Salmo trutta f. fario. 

W91-01959 x 


TUNDRA 
Drilling Fluids and the Arctic Tundra of Alaska: 
Assessing Contamination of Wetlands Habitat 
and the Toxicity to Aquatic Invertebrates and 
Fish. 
W91-01975 5B 


TURBIDITY 
Algal Use of Sedimentary Phosphorus from an 
Amazon Floodplain Lake: Implications for Total 
Phosphorus Analysis in Turbid Waters. 
W91-01047 2H 


TURBINES 
Mechanical Equipment of the Tashlyk Pumped- 
Storage Hydroelectric Station and Aleksan- 
drovka Hydro Development of the Southern 
Ukraine Power Complex. 
W91-01644 8c 


TURBULENT FLOW 
Flocculation in Turbulent Flow: Measurement 
and Modeling of Particle Size Distributions. 
W91-01752 5F 


TURGIDITY 
Strength of Sclerophyllous Cells to Resist Col- 
lapse Due to Negative Turgor Pressure. 
W91-01800 21 


TURKEY 
Water Quality Management in Istanbul: Creating 
a Cleaner Environment. 
W91-01254 5G 


ULTRAFILTRATION 
Removal of Organics from Offshore Produced 
Waters Using Nanofiltration Membrane Tech- 
nology. 
W91-01951 5D 


ULTRAVIOLET RADIATION 
Evaluation of Biologically Harmful Ultraviolet 
Radiation in Antarctica with a Biological Do- 
simeter Designed for Aquatic Environments. 
W91-01138 7B 


Ultraviolet Disinfection of Potable Water. 
W91-01179 5F 


UNDERGROUND STORAGE TANKS 
Enforcement of Federal Underground Storage 
Tank Regulations. 

W91-01103 5G 


UNDERGROUND WASTE DISPOSAL 
Effects and Behaviour of Pollutants During Ar- 
tificial Groundwater Recharge. 
W91-01251 5B 


UNIT HYDROGRAPHS 
Unit-Hydrograph Procedures for Arid Lands. 
W91-01208 71C 


UNITED KINGDOM 
Environmental Impact Assessment: The Exam- 
ple of Marine Biology and the UK Power Indus- 
try. 
W91-01158 6E 


Appraisal of the Potential Health Impacts of 
Sewage Disposal to UK Coastal Waters. 
W91-01278 5B 


UNSATURATED FLOW 
Groundwater: A Review of the 1989 Literature. 
W91-01178 2F 


Relation Between Saturated Conductivity and 
Capillary Retention Characteristics. 
W91-01303 2F 





UNSATURATED FLOW 


Experimental Testing of Transient Unsaturated 
Flow Theory at Low Water Content in a Cen- 
trifugal Field. 

W91-01514 2G 


Inverse Solution for One-Dimensional Infiltra- 
tion, and the Ratio A/K1. 
W91-01519 2G 


Approximate Solutions for Cation Transport 
During Unsteady, Unsaturated Soil Water Flow. 
W91-01535 2G 


Stochastic Analysis of Unsaturated Flow: One- 
Dimensional Monte Carlo Simulations and Com- 
parisons With Spectral Perturbation Analysis 
and Field Observations. 

W91-01536 2G 


UNSATURATED ZONE 
Infiltration of Immiscible Contaminants in the 
Unsaturated Zone. 
W91-01296 5B 


UNSTEADY FLOW 
Improvements to Surcharge Calculations in 
EXTRAN. 
W91-01192 7C 


Approximate Solutions for Cation Transport 
During Unsteady, Unsaturated Soil Water Flow. 
W91-01535 2G 


UPGRADING 
Upgrading Antique Sewers. 
W91-01484 5B 


URANIUM 
Uranium and Thorium in Muscle Tissue of Fish 
Taken from the Southern Baltic. 
W91-01922 5B 


Toxicological Examination of Whitefish (Core- 
gonus clupeaformis) and Northern Pike (Esox 
lucius) Exposed to Uranium Mine Tailings. 

W91-02037 5C 


URBAN AREAS 
Applications of Magnetic Measurements to Sedi- 
ment Tracing in Urban Highway Environments. 
W91-01997 5A 


URBAN DRAINAGE 
Transport of Heavy Metals Within a Small 
Urban Catchment. 
W91-01992 5B 


URBAN HYDROLOGY 
Proceedings of Stormwater and Water Quality 
Model Users Group Meeting. 
W91-01188 5G 


User Defined Conduits in the EXTRAN Block 
of SWMM. 
W91-01189 4c 


Revised Runoff Block of SWMM. 
W91-01190 4C 


SWMM-4. 
W91-01191 4C 


Improvements to Surcharge Calculations in 
EXTRAN. 
W91-01192 7C 


Urban Runoff Modeling for Administrative Pur- 
poses. 
W91-01193 4C 


Modeling Studies for the City of Austin Storm- 
water Monitoring Programs. 
W91-01194 4C 


Application of SWMM in the New Orleans 


Area. 
W91-01195 4C 


SU-106 


SUBJECT INDEX 


Use of SWMM/EXTRAN and TR-20 to Devel- 
op Regional Stormwater Detention Plans in the 
Washington, D.C. Region. 

W91-01196 4C 


Application of QUAL II to Explore Wasteload 
Allocatior Alternatives. 
W91-01197 5G 


Frequency Analysis of Trace Level Water Qual- 
ity Data with a Time Varying Censoring Level. 
W91-01198 5B 


Multi-Model Micro-Computer Based Wet De- 
tention Basin Design Methodology. 
W91-01200 4C 


Modeling and Field Evaluations of Urban Wet 
Detention Ponds. 
W91-01201 4C 


Hydrologic Data Automation Using AutoCAD. 
W91-01202 1c 


Distributed Rainfall-Runoff Modeling Based on 
Digital Map Database. 
W91-01203 7C 


PC-SYNOP, A Rainfall Analysis Tool. 
W91-01204 7C 


Computer Aided Planning of Drainageway Im- 
provements Made Easy with LOTUS 1-2-3. 
W91-01205 7C 


Hyetograph Compositing Effects on Urban 
Runoff Modelling. 
W91-01206 1C 


Flood Hydrograph for Ungaged Watershed. 
W91-01207 71C 


Gulf Coast Flood Routing. 
W91-01210 2E 


Pollution Aspects of Storm-Sewage Overflows. 
W91-01268 5B 


Peak-Flow Characteristics of Small Urban 
Drainage Along the Wasatch Front, Utah. 
W91-01834 4C 


URBAN PLANNING 


Infrastructure--Weathering a Boom-and-Bust 
Development Cycle. 
W91-01555 6B 


URBAN RUNOFF 


Proceedings of Stormwater and Water Quality 
Model Users Group Meeting. 
W91-01188 5G 


User Defined Conduits in the EXTRAN Block 
of SWMM. 
W91-01189 4C 


Revised Runoff Block of SWMM. 
W91-01190 4C 


SWMM-4. 
W91-01191 4c 


Improvements to Surcharge Calculations in 
EXTRAN. 
W91-01192 7C 


Urban Runoff Modeling for Administrative Pur- 


poses. 
W91-01193 4c 


Modeling Studies for the City of Austin Storm- 
water Monitoring Programs. 
W91-01194 4c 


Application of SWMM in the New Orleans 
Area. 
W91-01195 4C 


Use of SWMM/EXTRAN and TR-20 to Devel- 
op Regional Stormwater Detention Plans in the 
Washington, D.C. Region. 

W91-01196 4c 


Application of QUAL II to Explore Wasteload 
Allocation Alternatives. 
W91-01197 5G 


Frequency Analysis of Trace Level Water Qual- 
ity Data with a Time Varying Censoring Level. 
W91-01198 5B 


Multi-Model Micro-Computer Based Wet De- 
tention Basin Design Methodology. 
W91-01200 4C 


Modeling and Field Evaluations of Urban Wet 
Detention Ponds. 
W91-01201 4C 


Hydrologic Data Automation Using AutoCAD. 
W91-01202 71C 


Distributed Rainfall-Runoff Modeling Based on 
Digital Map Database. 
W91-01203 71C 


PC-SYNOP, A Rainfall Analysis Tool. 
W91-01204 71C 


Computer Aided Planning of Drainageway Im- 
provements Made Easy with LOTUS 1-2-3. 
W91-01205 7c 


Hyetograph Compositing Effects on Urban 
Runoff Modelling. 
W91-01206 7C 


Flood Hydrograph for Ungaged Watershed. 
W91-01207 7C 


Gulf Coast Flood Routing. 
W91-01210 2E 


Hydraulic Shock Loadings of Wastewater 
Treatment System to Urban Rainfall-Runoff 
(Effets Chocs Hydrauliques des Eaux Usees de 
Ruissellemaent Pluvial Urbain sur un Systeme de 
Traitement des Eaux). 

W91-01638 5D 


Evaluation of Detention Basin Performance in 
the Piedmont Region of North Carolina. 
W91-01824 5G 


Peak-Flow Characteristics of Small Urban 
Drainage Along the Wasatch Front, Utah. 
W91-01834 4C 


Transport of Heavy Metals Within a Small 
Urban Catchment. 
W91-01992 5B 


Substance Load in Rainwater Runoff from Dif- 
ferent Streets in Hamburg. 
W91-01993 5B 


Pollution of Street Run-off by Traffic and Local 
Conditions. 
W91-01994 5B 


Heavy Metal Accumulation and Transport 
Through Detention Ponds Receiving Highway 
Runoff. 

W91-01995 5B 


Pollutants Attached to Particles from Drainage 
Areas. 
W91-01996 5B 


Applications of Magnetic Measurements to Sedi- 
ment Tracing in Urban Highway Environments. 
W91-01997 SA 


Distribution of Hydrocarbon Concentrations 
from Urban Runoff. 
W91-01998 5B 





Influence of Complexing Agents and Surfactants 
on Metal Speciation Analysis in Road Runoff. 
W91-01999 5A 


Design and Construction of Treatment Process- 
es for Highway Runoff in the FRG. 
W91-02001 5D 


Application of Multivariate Analysis for Charac- 
terization of Organic Compounds from Urban 
Runoff. 

W91-02004 5A 


US GEOLOGICAL SURVEY 
U.S. Geological Survey National Computer 
Technology Meeting: Program and Abstracts, 
May 7-11, 1990. 
W91-01848 7C 


UTAH 
Peak-Flow Characteristics of Small Urban 
Drainage Along the Wasatch Front, Utah. 
W91-01834 4C 


UTILITIES 
Measuring the Productivity of Construction 
Maintenance Operations. 
W91-01749 5F 


VAPOR STRIPPING 
Soil Clean Up by In-situ Aeration: V. Vapor 
Stripping from Fractured Bedrock. 
W91-01756 5G 


VARIABILITY 
Variability Reduction Model for Wastewater 
Treatment. 
W91-01255 5D 


VEGETATION 
Relationships Among Depth to Frozen Soil, Soil 
Wetness, and Vegetation Type and Biomass in 
Tundra Near Bethel, Alaska, U.S.A. 
W91-01369 5C 


Climatic Control of Vegetation Distribution: 
The Role of the Water Balance. 
W91-01684 2B 


VEGETATION EFFECTS 
Climate and Vegetation in China. III. Water 
Balance and Distribution of Vegetation. 
W91-01125 21 


Streamwater acidification in Relation to Acid 
Precipitations--Vegetation and Bedrock Influ- 
ences, Consequences for Trout Populations: The 
Vosges Massif Case Study (Acidification des 
eaux de Surface sous L’Influence des Precipita- 
tions Acides : Role de la Vegetation et du Sub- 
stratum, Consequences pour les Populations de 
Truites. Le Cas des Ruisseaux des Vosges). 

W91-01738 5C 


Effect of Submersed Aquatic Vegetation on 
Phytoplankton and Water Quality in the Tidal 
Freshwater Potomac River. 

W91-01743 2H 


VEGETATION ESTABLISHMENT 
Vegetation Dynamics in Impounded Marshes 
Along the Indian River Lagoon, Florida, USA. 
W91-01636 4C 


VENTILATION 
Odour Control for the 1990s--Hit or Miss. 
W91-01275 5D 


VERMONT 
Summary of Public Water-Supply Withdrawals 
and Geohydrologic Data for the Lower Con- 
necticut River Valley from Windsor to Vernon, 
Vermont. 
W91-01845 2F 


VERTICAL TRANSPORT 
Semi-Empirical Approach to Estimate Vertical 
Transport by Nonprecipitating Convective 
Clouds on a Regional Scale. 
W91-01287 5B 


VIBRATIONS 
Flow Induced Pipe Vibration During Its Sag- 
ging Process. 
W91-01670 8B 


VIBRIO 
Effects of Various Biophysicochemical Condi- 
tions on Toxigenicity of Vibrio cholerae 01 
During Survival with a Green Alga, Rhizoclon- 
ium fontanum, in an Artificial Aquatic Environ- 
ment. 
W91-01801 2H 


VIRUSES 
Virus Transport and Survival in Saturated and 
Unsaturated Flow through Soil Columns. 
W91-01008 5B 


Virus Removal by Sand Filtration of Septic 
Tank Effluent. 
W91-01156 5D 


Incidence of Enteroviruses Around the Welsh 
Coast: A Three Year Intensive Survey. 
W91-01236 5B 


Microbiological Quality of an Inland Surface 
Water Used for Recreational Purposes. 
W91-01237 5B 


Rotavirus as a Viral Indicator in Shellfish. 
W91-01243 5A 


VITAMINS 
Yolk Retinoids (Vitamin A) in Eggs of the Her- 
ring Gull and Correlations with Polychlorinated 
Dibenzo-p-dioxins and Dibenzofurans. 
W91-01264 5C 
VITELLOGENIN 
Effect of Cadmium on Vitellogenin Metabolism 
in Estradiol-Induced Flounder (Platichthys 
flesus (L.)) Males and Females. 
W91-01365 5C 


VOID SPACE 
Basic Model of Water- and Gas-flow through 
Smectite Clay Buffers. 
W91-01458 2G 


VOLATILE ACIDS 
Trace Determination of Lower Volatile Fatty 
Acids in Sediments by Gas Chromatography 
with Chemically Bonded FFAP Columns. 
W91-01919 5A 


VOLATILE ORGANIC COMPOUNDS 
Household Exposure Models. 
W91-01076 5C 


GC-MS Identification of Gaseous Volatiles in 
Wastewater. 
W91-01696 5A 


Determination of Volatile Organics in Drinking 
Water with USEPA Method 524.2 and the Ion 
Trap Detector. 

W91-01915 5F 


Groundwater Treatment with Zero Air Emis- 
sions. 
W91-01946 5G 


Design Considerations for Soil Cleanup by Soil 
Vapor Extraction. 
W91-01952 5G 


VOLATILITY 
Volatilization of Selenium from Agricultural 
Evaporation Pond Sediments. 
W91-01814 5G 


WASTE DISPOSAL 


VOLCANOES 
Contribution of Organic Acids to Alkalinity in 
Lakes Within the Mount St. Helens Blast Zone. 
W91-01051 2H 


Rain Scavenging of Tephra Aerosols from 
Mount St. Helens 1980 Eruptions. 
W91-01468 2B 


Unusual Marine Ecosystem in the Flooded 
Crater of Ushisher Volcano. 
W91-01932 2L 


VOLTAMMETRY 
Examination of the Range of Copper Complex- 
ing Ligands in Natural Waters Using a Combina- 
tion of Cathodic Stripping Voltammetry and 
Computer Simulation. 
W91-01715 5B 


Influence of Complexing Agents and Surfactants 
on Metal Speciation Analysis in Road Runoff. 
W91-01999 SA 


VOSGES (MOUNTAINS) 

Streamwater acidification in Relation to Acid 
Precipitations--Vegetation and Bedrock Influ- 
ences, Consequences for Trout Populations: The 
Vosges Massif Case Study (Acidification des 
eaux de Surface sous L’Influence des Precipita- 
tions Acides : Role de la Vegetation et du Sub- 
stratum, Consequences pour les Populations de 
Truites. Le Cas des Ruisseaux des Vosges). 

W91-01738 5C 


WALES 
Incidence of Enteroviruses Around the Welsh 
Coast: A Three Year Intensive Survey. 
W91-01236 5B 


Forests and the Temperature of Upland Streams 
in Wales: A Modelling Exploration of the Bio- 
logical Effects. 

W91-01343 2E 


Comments on the Hydrochemical Regulation of 
the Halogen Elements in Rainfall, Stemflow, 
Throughfall and Stream Waters at an Acidic 
Forested Area in Mid-Wales. 

W91-01447 5B 


WASHINGTON 
Metal Content of Fungal Sporocarps from 
Urban, Rural, and Sludge-Treated Sites. 
W91-01005 5B 


Coastal Zone Management in British Columbia: 
An Institutional Comparison with Washington, 
Oregon, and California. 

W91-01618 6E 


Ground-Water Levels, Springs 1985, and 
Ground-Water Level Changes, Spring 1983 to 
Spring 1985, in Three Basalt Units Underlying 
the Columbia Plateau, Washington and Oregon. 
W91-01868 7C 


WASTE CHARACTERISTICS 
Characterization of Desalting Concentrates. 
W91-01976 3A 


WASTE CONTAINMENT 
Consolidation and Contaminant Migration in a 
Capped Dredged Material Deposit. 
W91-01453 5E 


WASTE DISPOSAL 
Influence of Water Chemistry on Suspended 
Solids in Coal Mine Sedimentation Ponds. 
W91-01013 5D 


Effect of Municipal Sewage Sludge Application 
on Growth of Two Reclamation Shrub Species 
in Copper Mine Spoils. 

W91-01025 5B 





WASTE DISPOSAL 


Fundamentals and Application of Windrow 
Composting. 
W91-01154 SE 


Autothermal Fluid Bed for Sludge Incineration. 
W91-01244 SE 


Anaerobic Digestion of Industrial and Agricul- 
tural Wastes. 
W91-01245 5D 


Site Sewage Disposal: The Importance of the 
Wet Season Water Table. 
W91-01379 5E 


Use of Lime-Stabilized Dairy-Plant Waste for 
Forage Production. 
W91-01704 SE 


Polynuclear Aromatic Hydrocarbon (PAH) 
Content of Archived Sewage Sludges. 
W91-01737 5A 


Travel Times of Seepage Water Through Multi- 
layered Covering Systems for Hazardous Waste 
Sites. 

W91-01886 5B 


Measuring Techniques for Gas/Solid Fluidized 
Bed Reactors (MeBtechniken fur Gas/Feststoff- 
Wirbelschichtreaktoren). 

W91-01896 5D 


Succession of the Plankton Community during 
Coastal Reclamation with the Solid Wastes. 
W91-01943 5E 


Change of Water Quality and Composition of 
Plankton in the Pond of Reclaimed Site. 
W91-01944 SE 


Characterization of Desalting Concentrates. 
W91-01976 3A 


Historic Development of the Concentrate Regu- 
lations. 
W91-01977 5G 


Current Regulatory Concerns Related to the 
Disposal of RO Concentrates in Florida. 
W91-01978 5G 


Irrigation with Membrane Plant Concentrate: 
Fort Myers Case Study. 
W91-01981 3C 


Use of Solar Ponds in the Disposal of Desalting 
Concentrate. 
W91-01982 SE 


Disposal of Concentrates from Brackish Water 
Desalting Plants by Means of Evaporation Tech- 
nology. 

W91-01983 SE 


High Recovery Reverse Osmosis. 
W91-01985 3A 


WASTE LOAD ALLOCATION 
Poison Runoff: New Answers to a Pervasive 
Problem. 
W91-01623 5G 


WASTE RECOVERY 
Wastes From Animal Breeding: Water Quality 
Standards in an Integrated Perspective of Treat- 
ment and Valorization for Portugal and South- 
ern Europe. 
W91-01248 5D 


WASTE STABILIZATION 
Innovative Management of an Aerated/Faculta- 
tive Lagoon Suspended-Growth Biological 
Treatment System for High Strength Industrial 
Waste Stabilization. 
W91-01950 5D 


SU-108 


SUBJECT INDEX 


WASTE STORAGE 


Geotextiles as Sealing Liners for Earthen 
Manure Reservoirs: Part 1, Geotextile Porosity. 
W91-01700 5G 


Geotextiles as Sealing Liners for Earthen 
Manure Reservoirs: Part 2, Sealing Mechanisms. 
W91-01701 5G 


WASTE TREATMENT 


Influence of Water Chemistry on Suspended 
Solids in Coal Mine Sedimentation Ponds. 
W91-01013 5D 


Autothermal Fluid Bed for Sludge Incineration. 
W91-01244 5 


Anaerobic Digestion of Industrial and Agricul- 
tural Wastes. 
W91-01245 5D 


Examination and Chemical Treatment of Indus- 
trial Solid Wastes for Safe Land Application. I. 
Evaluation of Toxic Elements Present in Solid 
Wastes from a Fertilizer and Chemical Plant. 
W91-01452 5E 


Measurement of Surface Tension in Agricultural 
Waste Slurries. 
W91-01702 5D 


Measuring Techniques for Gas/Solid Fluidized 
Bed Reactors (MeBtechniken fur Gas/Feststoff- 
Wirbelschichtreaktoren). 

W91-01896 5D 


WASTEWATER 


GC-MS Identification of Gaseous Volatiles in 
Wastewater. 
W91-01696 5A 


Growth and Value of Chlorella salina Grown on 
Highly Saline Sewage Effluent. 
W91-01708 5D 


Detection of Organic Toxic Pollutants in Water 
and Waste-Water by Liquid Chromatography 
and In Vitro Cytotoxicity Tests. 

W91-01712 5A 


Polynuclear Aromatic Hydrocarbon (PAH) 
Content of Archived Sewage Sludges. 
W91-01737 5A 


WASTEWATER ANALYSIS 


Nonpriority Analysis of the Wastewater Streams 
of Four Dye Manufacturing Facilities. 
W91-01172 5A 


Biotesting of Wastewater: A Comparative Study 
Using the Salmonella and CHO Assay Systems. 
W91-01184 SE 


Speciation of Mercury Compounds in Waste 
Water by Microcolumn Liquid Chromatography 
Using a Preconcentration Column with Cold- 
Vapor Atomic Absorption Spectrometric Detec- 
tion. 

W91-01716 5A 


Broad-Range Methods for Determination of Pol- 
lutants in Wastewater. 
W91-01914 5A 


WASTEWATER COLLECTION 


Evaluation of the Installation of a Sewage Col- 
lection System on Water Quality in a Prairie 
Lake. 

W91-01862 5D 


Pressure Sewers Design Considerations and An- 
ticipated Maintenance. 
W91-01964 5D 


WASTEWATER DISPOSAL 


Effect of Irrigation with Sewage Effluent on 
Decomposition of Litter in Pinus radiata For- 
ests. 

W91-01067 3C 


Septic System Efficiency: Parallel and Serial 
Methods for Distributing Effluent. 
W91-01381 5D 


Sources and Distribution of Nitrate in Ground 
Water at a Farmed Field Irrigated with Sewage 
Treatment-Plant Effluent, Tallahassee, Florida. 
W91-01857 SE 


Surface Water Discharge of Reverse Osmosis 
Concentrates. 
W91-01979 5E 


Disposal of Concentrate from Brackish Water 
Desalting Plants by Use of Deep Injection 
Wells. 

W91-01980 SE 


Disposal of Concentrates from Brackish Water 
Desalting Plants by Means of Evaporation Tech- 
nology. 

W91-01983 SE 


WASTEWATER FACILITIES 


Review of Ozone Generating Facilities in Some 
U.S. Water and Wastewater Treatment Plants. 
W91-01165 5F 


Performance of Four Full-Scale Nitrifying 
Wastewater Treatment Plants Incorporating Se- 
lectors. 

W91-01174 5D 


Siphoning Sludge. 
W91-01485 5D 


Infrastructure--Weathering a Boom-and-Bust 
Development Cycle. 
W91-01555 6B 


Industrial Pretreatment: Cooperation--To a 
Point... 
W91-01565 5D 


Preview Analysis of National Sludge Survey. 
W91-01661 SE 


Borough of Huntingdon 
Wastewater Treatment Facilities. 
W91-01677 5D 


Upgrades Its 


Expansion and Upgrading of the Chalfont-New 
Britain Township Joint Sewage Authority/ 
Bucks County Water and Sewer Authority 
Wastewater Treatment Plant. 

W91-01678 5D 


Use of Pump-Out Facilities by Recreational 
Boaters in Maryland. 
W91-01904 5E 


WASTEWATER IRRIGATION 


Effect of Irrigation with Sewage Effluent on 
Decomposition of Litter in Pinus radiata For- 
ests. 

W91-01067 3C 


Irrigation with Membrane Plant Concentrate: 
Fort Myers Case Study. 
W91-01981 3C 


Effect of Pulp and Paper Mill Effluent Irrigation 
on Carbon Dioxide Evolution in Soils. 
W91-01987 SE 


WASTEWATER LAGOONS 


Performance of Lagoon Intermittent Sand Filter 
Systems. 
W91-01177 5D 


Mosquito Control in Wastewater: A Controlled 
and Quantitative Comparison of Pupfish (Cy- 
prinodon nevadensis amargosae), Mcsquitofish 
(Gambusia affinis) and Guppies (Poecilia reticu- 
lata) in Sago Pondweed Marshes. 

W91-01988 5D 





WASTEWATER MANAGEMENT 

Virus Removal by Sand Filtration of Septic 
Tank Effluent. 

W91-01156 5D 


Siphoning Sludge. 
W91-01485 5D 


Balancing the SCADA Equation for the First- 
Time User. 
W91-01564 7B 


Industrial Pretreatment: Cooperation--To a 
Point... 
W91-01565 5D 


WASTEWATER POLLUTION 


Pollution Aspects of Storm-Sewage Overflows. 
W91-01268 5B 


Appraisal of the Potential Health Impacts of 
Sewage Disposal to UK Coastal Waters. 
W91-01278 5B 


Drilling Fluids and the Arctic Tundra of Alaska: 
Assessing Contamination of Wetlands Habitat 
and the Toxicity to Aquatic Invertebrates and 
Fish. 

W91-01975 5B 


WASTEWATER REACTORS 


Anaerobic Treatment of Baker’s Yeast 
Wastewater: II. Sulfate Removal. 
W91-01322 5D 


WASTEWATER RENOVATION 


Removal of Organohalogens and Organohalo- 
gen Precursors in Reclaimed Wastewater--I. 
W91-01415 5D 


Removal of Organohalogens and Organohalo- 
gen Precursors in Reclaimed Wastewater--II. 
W91-01416 5D 


Comprehensive Health Effects Testing Program 
for Denver’s Potable Water Reuse Demonstra- 
tion Project. 

W91-01920 5D 


Use of Solar Ponds in the Disposal of Desalting 
Concentrate. 
W91-01982 SE 


Reclaiming Reverse Osmosis Blowdown with 
Electrodialysis Reversal. 
W91-01984 5D 


WASTEWATER TREATMENT 


Influence of Immobilization Supports on Kinetic 
Constants of Anaerobic Purification of Olive 
Mill Wastewater. 

W91-01055 5D 


Start-Up in Anaerobic Treatment of Natural- 
Rubber Effluent. 
W91-01056 5D 


Mechanisms of Compressible Sludge Cake 
Shrinkage. 
W91-01150 5D 


Immobilized-Cell Degradation of Chlorophen- 
ols. 
W91-01151 5D 


Field Performance of Activated Carbon Adsorp- 
tion for Sewage Air. 
W91-01155 5D 


Effects of Ammonia on Anaerobic Digestion of 
Simple Organic Substrates. 
W91-01157 5D 


Understanding the Effects of Ozonation on a 
Combined Municipal/Industrial Secondary Ef- 
fluent. 

W91-01166 5D 


SUBJECT INDEX 


Evaluation of Empirical Process Design Rela- 
tionships for Ozone Disinfection of Water and 
Wastewater. 

W91-01167 5D 


Effect of Selected RCRA Compounds on Acti- 
vated Sludge Activity. 
W91-01171 5D 


Giardia in Wastewater: Effect of Treatment. 
W91-01173 5D 


Performance of Four Full-Scale Nitrifying 
Wastewater Treatment Plants Incorporating Se- 
lectors. 

W91-01174 5D 


Chemostat Studies of a Mixed Culture Growing 
on Phenolics. 
W91-01175 5D 


Economic Considerations in Wastewater Treat- 
ment with Duckweed for Effluent and Nitrogen 
Renovation. 

W91-01176 5D 


Performance of Lagoon Intermittent Sand Filter 
Systems. 
W91-01177 5D 


Process Control Strategy for the Biological Re- 
duction of Phosphorous and Ammonia Nitrogen 
Utilizing the A/O Process. 

W91-01187 5D 


Watershed 89: The Future for Water Quality in 
Europe. Volume II. 
W91-01211 5G 


Physico-Chemical Treatment of Wastewater: 
Experience and Future Development. 
W91-01232 5D 


Disinfection and Screening of Sewage to Im- 
prove the Quality of Bathing Water at a U.K. 
Seaside Resort. 

W91-01233 5D 


Fate of Entamoeba histolytica During Sewage 
Treatment Using Anaerobic Digesters. 
W91-01241 5D 


Autothermal Fluid Bed for Sludge Incineration. 
W91-01244 SE 


Anaerobic Digestion of Industrial and Agricul- 
tural Wastes. 
W91-01245 5D 


Industrial Effluents: Minimizing Environmental 
Impact. 
W91-01246 5D 


Advanced Nitrogen Removal Processes for 
Drinking and Waste Water Treatment. 
W91-01247 5D 


Wastes From Animal Breeding: Water Quality 
Standards in an Integrated Perspective of Treat- 
ment and Valorization for Portugal and South- 
ern Europe. 

W91-01248 5D 


Control of Nitrogenous Pollution. 
W91-01250 5D 


Water Quality Management in Istanbul: Creating 
a Cleaner Environment. 
W91-01254 5G 


Variability Reduction Model for Wastewater 
Treatment. 
W91-01255 5D 


Odour Control for the 1990s--Hit or Miss. 
W91-01275 5D 


WASTEWATER TREATMENT 


Gravel Bed Hydroponic Systems Used for Sec- 
ondary and Tertiary Treatment of Sewage Efflu- 
ent. 

W91-01276 5D 


Desorption of Odor Substances from Water 
Bodies to the Atmosphere. 
W91-01282 5G 


Fate of Selected Chlorinated Organic Com- 
pounds during Semi-Continuous Anaerobic 
Sludge Digestion. 

W91-01319 5D 


Anaerobic Treatment of Baker’s Yeast 
Wastewater: II. Sulfate Removal. 
W91-01322 5D 


Site Sewage Disposal: The Importance of the 
Wet Season Water Table. 
W91-01379 SE 


Septic System Efficiency: Parallel and Serial 
Methods for Distributing Effluent. 
W91-01381 5D 


Removal of Organohalogens and Organohalo- 
gen Precursors in Reclaimed Wastewater--I. 
W91-01415 5D 


Removal of Organohalogens and Organohalo- 
gen Precursors in Reclaimed Wastewater--II. 
W91-01416 5D 


Biodegradation and Secondary Effluent Toxicity 
of Ethoxylated Surfactants. 
W91-01417 5D 


Oxidation of Phenols in Water by Hydrogen 
Peroxide on Alumine Supported Iron (Oxyda- 
tion des Phenols par le Peroxyde D’Hydrogene 
en Milieu Aqueux en Presence de fer Supporte 
sur Alumine). 

W91-01418 2K 


Modified Hardwickia binata Bark for Adsorp- 
tion of Mercury (II) from Water. 
W91-01422 5D 


Tracer Study of the Hydraulics of Facultative 
Stabilization Ponds. 
W91-01424 5D 


Effect of Feed Composition, Aerobic Volume 
Fraction and Recycle Rate on Nitrogen Remov- 
al in the Single-Sludge System. 

W91-01426 5D 


Control of Sludge Settling Characteristics in the 
Single-Sludge System, A Hypothesis. 
W91-01427 5D 


Start-Up of Low Temperature Anaerobic Reac- 
tors Using Freshwater Methanogenic Sediments. 
W91-01637 5D 


Glucose Induced Breakdown of Enhanced Bio- 
logical Phosphate Removal. 
W91-01639 5D 


Reduction of Toxic Chromate in an Industrial 
Effluent by Use of a Chromate-Reducing Strain 
of Enterobacter Cloacae. 

W91-01641 5D 


Design Considerations for Waste Water Treat- 
ment with Water Hyacinth E. crassipes. 
W91-01642 5D 


Microbiology of Foaming in Activated Sludge 
Plants. 
W91-01654 5D 


Compost Odor Control Through Process Opti- 
mization. 
W91-01662 5D 





WASTEWATER TREATMENT 


Borough of Huntingdon 
Wastewater Treatment Facilities. 
W91-01677 5D 


Upgrades Its 


Expansion and Upgrading of the Chalfont-New 
Britain Township Joint Sewage Authority/ 
Bucks County Water and Sewer Authority 
Wastewater Treatment Plant. 

W91-01678 5D 


Measurement of Surface Tension in Agricultural 
Waste Slurries. 
W91-01702 5D 


Growth and Value of Chlorella salina Grown on 
Highly Saline Sewage Effluent. 
W91-01708 5D 


Conversion of Fat into Yeast Biomass in Protein- 
Containing Waste-Water. 
W91-01717 5D 


Formation of PCDDs and PCDFs by the Chlor- 
ination of Water. 
W91-01725 5F 


Degradation of Phenol by a Bacterial Consorti- 
um Under Methanogenic Conditions. 
W91-01773 5D 


Tentative Identification of Organic Compounds 
at the Westside Wastewater Treatment Plant 
(High Point, NC) and Implications for Aquatic 
Toxicity. 

W91-01826 5D 


Treatment of Chlorophenol-Contaminated 
Water and Soils Using Immobilized Microorga- 
nisms. 

W91-01865 5D 


Comprehensive Health Effects Testing Program 
for Denver’s Potable Water Reuse Demonstra- 
tion Project. 

W91-01920 5D 


Minimization of | Chromium-Contaminated 
Wastewater at a Plating Facility in the Eastern 
United States. 

W91-01947 5D 


Biodegradation of Chlorinated Hydrocarbons in 
an Immobilized Bed Reactor. 
W91-01948 5D 


Innovative Management of an Aerated/Faculta- 
tive Lagoon Suspended-Growth Biological 
Treatment System for High Strength Industrial 
Waste Stabilization. 

W91-01950 5D 


Removal of Organics from Offshore Produced 
Waters Using Nanofiltration Membrane Tech- 
nology. 

W91-01951 5D 


Pressure Sewers Design Considerations and An- 
ticipated Maintenance. 
W91-01964 5D 


Applications of Advanced Membrane Filtration 
to Industrial Wastewater Treatment and 
Groundwater Clean-up. 

W91-01965 5D 


Mosquito Control in Wastewater: A Controlled 
and Quantitative Comparison of Pupfish (Cy- 
prinodon nevadensis amargosae), Mosquitofish 
(Gambusia affinis) and Guppies (Poecilia reticu- 
lata) in Sago Pondweed Marshes. 

W91-01988 5D 


Design and Construction of Treatment Process- 
es for Highway Runoff in the FRG. 
W91-02001 5D 


Pollutant Removal by Gully Pots in Different 


Catchment Areas. 
W91-02003 5D 


SU-110 


SUBJECT INDEX 


Slurry-Explosive Plant Waste Waters: Environ- 
mental Impact and Treatment. 
W91-02008 5C 


Behavior of Heavy Metals During Wastewater 
Treatment, I. Cadmium, Chromium and Copper. 
W91-02012 5D 


Behavior of Heavy Metals During Wastewater 
Treatment, II. Lead, Nickel, and Zinc. 
W91-02013 5D 


Behavior of Heavy Metals During Wastewater 
Treatment, III. Mercury and Arsenic. 
W91-02014 5D 


WASTEWATER TREATMENT FACILITIES 


Hydraulic Shock Loadings of Wastewater 
Treatment System to Urban Rainfall-Runoff 
(Effets Chocs Hydrauliques des Eaux Usees de 
Ruissellemaent Pluvial Urbain sur un Systeme de 
Traitement des Eaux). 

W91-01638 5D 


Design Considerations for Waste Water Treat- 
ment with Water Hyacinth E. crassipes. 
W91-01642 5D 


WATER ALLOCATION 


Californiazation of Arizona Water Politics. 
W91-01631 6B 


Urban Capacity Sharing: An Innovative Proper- 
ty Right for Maturing Water Economies. 
W91-01632 6E 


WATER ANALYSIS 


Multivariate Statistical Analyses of Sediment 
Geochemistry. 
W91-01161 2L 


Photographic Screening Procedure for Triazine 
Herbicides in Water Using an Enhanced Lumi- 
nescent Immunoassay. 

W91-01230 5A 


Shore-Based Microbiological Sampling of Rec- 
reational/Bathing Waters: Possible Problems 
and Solutions. 

W91-01234 5A 


Beta-Glucuronidase as a Rapid Colorimetric 
Assay for E. Coli in Water and Sewage Samples. 
W91-01242 5A 


Simultaneous Dual Column, Dual-Detector Gas 
Chromatographic Determination of Chlorinated 
Pesticides and Polychlorinated Biphenyls in En- 
vironmental Samples. 

W91-01281 5A 


Advances in Estimating Bacterial Biomass and 
Growth in Aquatic Systems. 
W91-01334 SA 


Pitfalls of Sequential Extractions. 
W91-01428 2K 


Analysis of 228Ra and 226Ra in Public Water 


pplies by a Gamma-Ray Spectrometer. 
W91-01667 5A 





Soil Solution Chemistry of an Adirondack Spo- 
dosol: Lysimetry and N Dynamics. 
W91-01693 2K 


GC-MS Identification of Gaseous Volatiles in 
Wastewater. 
W91-01696 5A 


Exchangeable Immobilized Enzyme Reactor for 
Enzyme Inhibition Tests in Flow-Injection 
Analysis Using a Magnetic Device. Determina- 
tion of Pesticides in Drinking Water. 

W91-01710 5A 


On-Line Continuous-Flow Extraction System in 
Liquid Chromatography with Ultraviolet and 


Mass Spectrometric Detection for the Determi- 
nation of Selected Organic Pollutants. 
W91-01711 SA 


Automated Method for the Determination of 
Boron in Water by Flow-Injection Analysis with 
In-Line Preconcentration and Spectrophotome- 
tric Detection. 

W91-01713 5A 


Liquid Chromatographic Method with Fluores- 
cence Detection for the Determination of Poly- 
cyclic Aromatic Hydrocarbons in Environmen- 
tal Samples. 

W91-01714 5A 


Examination of the Range of Copper Complex- 
ing Ligands in Natural Waters Using a Combina- 
tion of Cathodic Stripping Voltammetry and 
Computer Simulation. 

W91-01715 5B 


Analysis of Target and Nontarget Pollutants in 
Aqueous Leachates from the Hazardous Waste 
Site in Stringfellow, California, Via Ion Chro- 
matography-Particle Beam and Inductively Cou- 
pled Plasma Mass Spectrometry. 

W91-01728 5A 


Experimental Use of Dialysis Chamber Arrays 
to Study P-Fluxes in the Bay of Quinte, 1987. 
W91-01796 2H 


Broad-Range Methods for Determination of Pol- 
lutants in Wastewater. 
W91-01914 5A 


Supercritical Fluid Extraction and Its Applica- 
tion to Environmental Analysis. 
W91-01916 SA 


Reversed-Phase Liquid | Chromatographic 
Column Switching for the Trace-Level Determi- 
nation of Polar Compounds. Application to 
Chloroallyl Alcohol in Ground Water. 

W91-01918 SA 


Gas Chromatography in Environmental Analy- 
sis: Aims and Challenges. 
W91-01954 5A 


GC-FTIRS: Applications in Organic Trace 
Analysis. 
W91-01956 SA 


Determination of Ortho-and Pyrophosphates in 
Waters by Extraction Chromatography and 
Flow-Injection Analysis. 

W91-01962 SA 


Influence of Complexing Agents and Surfactants 
on Metal Speciation Analysis in Road Runoff. 
W91-01999 5A 
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Evaluation of Empirical Process Design Rela- 
tionships for Ozone Disinfection of Water and 
Wastewater. 
W91-01167 5D 


Occurrence of the Mutagenic Compound MX in 
Drinking Water and Its Removal by Activated 
Carbon. 

W91-01643 5F 


ALBERTA UNIV., EDMONTON. DEPT. OF 
GEOGRAPHY. 
Spatial Scale Dependence of Sediment Dynam- 
ics in a Semi-Arid Badland Drainage Basin. 
W91-01085 2J 


ALBERTA UNIV., EDMONTON. DEPT. OF 
ZOOLOGY. 
Climate Change and Fish Communities: A Con- 
ceptual Framework. 
W91-01401 81 


ALFRED-WEGENER-INST. FUER POLAR- 
UND MEERESFORSCHUNG, 
BREMERHAVEN (GERMANY, F.R.). 
Changes in Sublittoral Zoobenthos in the 
German Bight with Regard to Eutrophication. 
W91-01940 oe 


AMSTERDAM UNIV. (NETHERLANDS). LAB. 
FOR PHYSICAL GEOGRAPHY AND SOIL 
SCIENCE. 
Humus Form Development and _ Hillslope 
Runoff, and the Effect of Fire and Management, 
Under Mediterranean Forest in NE-Spain. 
W91-01079 2G 


Variability of Water Repellence in the Dunes 


Along the Dutch Coast. 
W91-01081 2J 
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AMSTERDAM UNIV. (NETHERLANDS). LAB. 
OF ENVIRONMENTAL AND 
TOXICOLOGICAL CHEMISTRY. 
Presence of Polychlorinated Dibenzo-p-dioxins 
and Polychlorinated Dibenzofurans in Fish- 
Eating Birds and Fish from the Netherlands. 
W91-01966 SB 


AMSTERDAM UNIV. (NETHERLANDS). 
LANDSCAPE AND ENVIRONMENTAL 
RESEARCH GROUP. 

Zinc in Poor Sandy Soils and Associated 

Groundwater. A Case Study. 

W91-01450 5B 


AMSTERDAM UNIV. (NETHERLANDS). 
VAKGROEP MILIEUKUNDE. 
Characterization of Compost with Respect to Its 
Content of Heavy Metals, Part I: Sample Diges- 
tion and ICP-AES Analysis. 
W91-01986 SE 


ARIZONA STATE UNIV., TEMPE. DEPT. OF 
ZOOLOGY. 
Stability of Periphyton and Macroinvertebrates 
to Disturbance by Flash Floods in a Desert 
Stream. 
W91-01924 2H 


ARIZONA UNIV., TUCSON. DEPT. OF 
ECONOMICS. 
Demand-Based Benefit-Cost Model of Participa- 
tion in Water Project. 
W91-01551 6D 


ARIZONA UNIV., TUCSON. DEPT. OF 
MICROBIOLOGY AND IMMUNOLOGY. 
Inactivation of Legionella pneumophila by Po- 
tassium Permanganate. 
W91-01640 SF 


ARIZONA UNIV., TUCSON. DEPT. OF SOIL 
AND WATER SCIENCE. 
Virus Transport and Survival in Saturated and 
Unsaturated Flow through Soil Columns. 
W91-01008 5B 


ARKANSAS UNIV., FAYETTEVILLE. DEPT. 
OF GEOLOGY. 
Rain Scavenging of Tephra Aerosols from 
Mount St. Helens 1980 Eruptions. 
W91-01468 2B 


ARKANSAS UNIV., LITTLE ROCK. DEPT. OF 
ELECTRONICS AND INSTRUMENTATION. 
Virus Removal by Sand Filtration of Septic 
Tank Effluent. 
W91-01156 5D 


ARMY ENGINEER WATERWAYS 
EXPERIMENT STATION, VICKSBURG, MS. 
Consolidation and Contaminant Migration in a 
Capped Dredged Material Deposit. 
W91-01453 SE 


ARMY ENGINEER WATERWAYS 
EXPERIMENT STATION, VICKSBURG, MS. 
ENVIRONMENTAL LAB. 
Food Habits of Two Larval Flies (Dolichopodi- 
dae: Diptera) in Two Gulf Coast Oligohaline 
Tidal Marshes. 
W91-01911 2L 


ATMOSPHERIC ENVIRONMENT SERVICE, 
DOWNSVIEW (ONTARIO). 
Precipitation and Environmental Conditions 
during Accretion in Canadian East Coast Winter 
Storms. 
W91-01487 2B 


Estimating the Variation of Buoy Wind and 
Wave Data Biases. 
W91-01797 2H 


ATOMIC ENERGY OF CANADA LTD., 
PINAWA (MANITOBA). WHITESHELL 
NUCLEAR RESEARCH ESTABLISHMENT. 
Leaching of Radionuclides from Decaying Blue- 
berry Leaves: Relative Rate Independent of 
Concentration. 
W91-01018 5B 


AUBURN UNIV., AL. DEPT. OF FISHERIES 
AND ALLIED AQUACULTURES. 
Cultural Eutrophication of West Point Lake--A 
10-Year Study. 
W91-01354 5C 


New Approach for Measuring Cover in Fish 
Habitat Studies. 
W91-01746 2H 


AUCKLAND UNIV. (NEW ZEALAND). DEPT. 
OF CIVIL ENGINEERING. 

Development of Bed Features. 

W91-01491 2J 


AUSTIN ENVIRONMENTAL PROTECTION 
DEPT., TX. 
Modeling Studies for the City of Austin Storm- 
water Monitoring Programs. 
W91-01194 4C 


AUSTIN WATER AND WASTEWATER 

UTILITY, TX. 
Infrastructure--Weathering a 
Development Cycle. 
W91-01555 6B 


Boom-and-Bust 


AVEIRO UNIV. (PORTUGAL). DEPT. OF 
BIOLOGY. 
Metabolic Effects of Kraft Mill Effluents on the 
Eel Anguilla anguilla L. 
W91-01323 5c 


BALATONI LIMNOLOGIAI KUTATO 
INTEZETE, TIHANY (HUNGARY). 
Effect of Heavy Metals on the Serotonin and 
Dopamine Systems in the Central Nervous 
System of the Freshwater Mussel (Anodonta 
cygnea L). 
W91-01776 5B 


BANGLADESH AGRICULTURAL RESEARCH 
INST., JOYDEBPUR. 
Estimation of Manning’s Roughness Coefficient 
for Basin and Border Irrigation. 
W91-01406 SF 


BARCELONA UNIV. (SPAIN). 
Solution-Collapse Depressions and Suspensates 
in the Limnocrenic Lake of Banyoles (Ne 
Spain). 

W91-01876 2J 


BARCELONA UNIV. (SPAIN). DEPT. OF 
MICROBIOLOGY. 
Induction of Alkoxyresorufin Metabolism: A Po- 
tential Indicator of Environmental Contamina- 
tion. , 
W91-01685 5C 


Characterization of Genotoxic Components in 
Sediments by Mass Spectrometric Techniques 
Combined with Salmonella/Microsome Test. 

W91-01686 SA 


BARNETT CONSULTANTS, HAMILTON 
(NEW ZEALAND). 
Modeling Erosion of Sand and Silt Bed River. 
W91-01492 2J 





BASF A.G., LUDWIGSHAFEN AM RHEIN 
(GERMANY, F.R.). AATIENGESELLSCHAFT 
LABOR FUER UMWELTANALYTIK UND 
OKOLOGIE. 

Gas Chromatography in Environmental Analy- 

sis: Aims and Challenges. 

W91-01954 SA 


BATTELLE OCEAN SCIENCES, DUXBURY, 
MA. 
Simultaneous Dual Column, Dual-Detector Gas 
Chromatographic Determination of Chlorinated 
Pesticides and Polychlorinated Biphenyls in En- 
vironmental Samples. 
W91-01281 5A 


BATTELLE PACIFIC NORTHWEST LABS., 
RICHLAND, WA. ENVIRONMENTAL 
SCIENCES DEPT. 

Aqueous Behavior of Chromium in Coal Fly 

Ash. 

W91-01006 5B 


BAYERISCHE LANDESANSTALT FUER 
WASSERFORSCHUNG, MUNICH (GERMANY, 
F.R.). 
Contamination of Bavarian Lakes After the 
Chernobyl! Reactor Accident: A Two-Compart- 
ment Model Analysis. 
W91-01185 5B 


BAYLOR UNIV., WACO, TX. 
Clay, Dissolved Organic Matter, and Bacterial 
Interactions in Two Reservoirs. 
W91-01600 2H 


BAYREUTH UNIV. (GERMANY, F.R.). 
LEHRSTUHL FUER HYDROLOGIE. 
Comparing the Effects of Acidic Deposition on 
the Chemistry of Small Streams in the South 
Island of New Zealand With Those in the Fich- 
telgebirge, F.R.G. 
W91-01870 5B 


BCM ENGINEERS, INC., PLYMOUTH 
MEETING, PA. 
Proposed EPA Sludge Disposal Regulations: 
Project Purgatory. 
W91-01676 SE 


BECHTEL NATIONAL, INC., WASHINGTON, 


Disposal of Concentrates from Brackish Water 
Desalting Plants by Means of Evaporation Tech- 
nology. 

W91-01983 SE 


BEDFORD INST. OF OCEANOGRAPHY, 
DARTMOUTH (NOVA SCOTIA). DEPT. OF 
FISHERIES AND OCEANS. 
Geochronology for Polycyclic Aromatic Hy- 
drocarbon Contamination in Sediments of the 
Saguenay Fjord. 
W91-01183 5B 


BELGRADE UNIV. (YUGOSLAVIA). 

FACULTY OF MINING AND GEOLOGY. 
Specific Chemical Composition of Karst 
Groundwater in the Ophiolite Belt of the Yugo- 
slav Inner Dinarides: A Case for Covered Karst. 
W91-01885 2F 


BEN-GURION UNIV. OF THE NEGEV, SDE 
BOKER (ISRAEL). JACOB BLAUSTEIN INST. 
FOR DESERT RESEARCH. 
Economic Considerations in Wastewater Treat- 
ment with Duckweed for Effluent and Nitrogen 
Renovation. 
W91-01176 5D 


BENDIGO COLL. OF ADVANCED 
EDUCATION (AUSTRALIA). DEPT. OF 
BIOLOGICAL AND CHEMICAL SCIENCES. 
Microbiology of Foaming in Activated Sludge 
Plants. 
W91-01654 5D 


ORGANIZATIONAL INDEX 


CALIFORNIA UNIV., DAVIS. DEPT. OF ENVIRONMENTAL TOXICOLOGY. 


BERGEN UNIV. (NORWAY). ZOOLOGICAL 
MUSEUM. 
Acid Precipitation: Biological Monitoring of 
Streams and Lakes. 
W91-01890 SA 


BERHAMPUR UNIV. (INDIA). DEPT. OF 
BOTANY. 
Studies on the Ability of Water Hyacinth (Eich- 
hornia crassipes) to Bioconcentrate and Biomon- 
itor Aquatic Mercury. 
W91-01112 SA 


BIOLOGISCHE ANSTALT HELGOLAND 
(GERMANY, F.R.) 
Phytoplankton Biomass and Potential Nutrient 
Limitation of Phytoplankton Development in 
the Southeastern North Sea in Spring 1985 and 
1986. 
W91-01937 2L 


BIOTIC CONSULTANTS, INC., 
CARBONDALE, IL. 
Treatment of Chlorophenol-Contaminated 
Water and Soils Using Immobilized Microorga- 
nisms. 
W91-01865 5D 


BIRMINGHAM UNIV. (ENGLAND). DEPT. OF 
CIVIL ENGINEERING. 
Longitudinal Dispersion Processes in the Upper 
Tamar Estuary. 
W91-01127 2L 


BIWATER LTD., HEYWOOD (ENGLAND). 
Advanced Nitrogen Removal Processes for 
Drinking and Waste Water Treatment. 
W91-01247 sD 


BLACK AND VEATCH, IRVINE, CA. 
Fundamentals and Application of Windrow 
Composting. 

W91-01154 SE 


BOLOGNA UNIV. (ITALY). IST. DI 
BIOCHIMICA. 
Zinc and Copper in Fish from Natural Waters 
and Rearing Ponds in Northern Italy. 
W91-01958 5B 


BOYLE ENGINEERING CORP., FORT 
MYERS, FL. 
Irrigation with Membrane Plant Concentrate: 
Fort Myers Case Study. 
W91-01981 3C 


BRIDGEPORT HYDRAULIC CO., CT. 
Dam Renovation: From Investigation to Repair. 
W91-01748 8F 


BRIGHAM YOUNG UNIV., PROVO, UT. 
DEPT. OF AGRONOMY AND 
HORTICULTURE. 
Effect of Municipal Sewage Sludge Application 
on Growth of Two Reclamation Shrub Species 
in Copper Mine Spoils. 
W91-01025 5B 


BRITISH COLUMBIA UNIV., VANCOUVER. 
DEPT. OF BIO-RESOURCE ENGINEERING. 
Anaerobic Treatment of Baker's Yeast 
Wastewater: II. Sulfate Removal. 
W91-01322 5D 


BRITISH COLUMBIA UNIV., VANCOUVER. 
DEPT. OF BOTANY. 
Phosphate Limitation in Estuarine and Coastal 
Waters of China. 
W91-01923 2L 


BRITISH COLUMBIA UNIV., VANCOUVER. 
DEPT. OF GEOLOGICAL SCIENCES. 
Hydrogeological Decision Analysis: 1. A 
Framework. 
W91-01301 6A 


BROCK UNIV., ST. CATHARINES 
(ONTARIO). DEPT. OF CHEMISTRY. 
Kinetic Study of the Decomposition of Methyl 
(1-(Butylcarbamoy])-1H-benzimidazol-2- 
yl)carbamate (Benomyl) to Methyl 1H-Benzimi- 
dazol-2-ylcarbamate (MBC). 
W91-01739 5B 


BROWN AND CALDWELL, SEATTLE, WA. 
Improvements to Surcharge Calculations in 
EXTRAN. 

W91-01192 7C 


BUNDESANSTALT FUER 
GEWAESSERKUNDE, KOBLENZ (GERMANY, 
F.R.). 

Suspended Sediment and Bed Load Problems of 

the Upper Rhine. 

W91-01871 4D 


BUNDESFORSCHUNGSANSTALT FUER 
ERNAEHRUNG, KARLSRUHE (GERMANY, 
F.R.). 
Long-Term Toxicity Test Comprising Repro- 
duction and Growth of Zebrafish with 4-Chlor- 
oaniline. 
W91-01318 5C 


BUREAU OF RECLAMATION, AUBURN, CA. 
Persistence of Seeding Effects in a Winter Oro- 
graphic Cloud Seeded with Silver Iodide 
Burned in Acetone. 

W91-01473 3B 


BUTLER UNIV., INDIANAPOLIS, IN. 
HOLCOMB RESEARCH INST. 
Chemistry of Dews and Frosts in Indianapolis, 
Indiana. 
W91-01288 5B 


CALIFORNIA DEPT. OF HEALTH SERVICES, 
BERKELEY. HAZARDOUS MATERIALS LAB. 
SECTION. 
Analysis of Target and Nontarget Pollutants in 
Aqueous Leachates from the Hazardous Waste 
Site in Stringfellow, California, Via Ion Chro- 
matography-Particle Beam and Inductively Cou- 
pled Plasma Mass Spectrometry. 
W91-01728 5A 


CALIFORNIA DEPT. OF HEALTH SERVICES, 
EMERYVILLE. ENVIRONMENTAL 
EPIDEMIOLOGY AND TOXICOLOGY 
BRANCH. 
Aldicarb Food Poisonings in California, 1985- 
1988: Toxicity Estimates for Humans. 
W91-01052 sC 


CALIFORNIA STATE DEPT. OF WATER 
RESOURCES, FRESNO. SPECIAL 
INVESTIGATIONS BRANCH. 

Use of Solar Ponds in the Disposal of Desalting 

Concentrate. 

W91-01982 SE 


CALIFORNIA UNIV., DAVIS, DEPT. OF 
CIVIL ENGINEERING. 
Deveiopment of an Expert System Embedding 
Pattern Recognition Technique for Groundwat- 
er Pollution Source Identification. 
W91-01825 5B 


CALIFORNIA UNIV., DAVIS. DEPT. OF 

ENVIRONMENTAL TOXICOLOGY. 
Multiresidue Method by High Performance 
Liquid Chromatography-based Fractionation 
and Gas Chromatographic Determination of 
Trace Levels of Pesticides in Air and Water. 
W91-02038 5A 
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CALIFORNIA UNIV., DAVIS. DEPT. OF 
LAND, AIR AND WATER RESOURCES. 
Stochastic Analysis of Unsaturated Flow: One- 
Dimensional Monte Carlo Simulations and Com- 
parisons With Spectral Perturbation Analysis 
and Field Observations. 
W91-01536 2G 


Optimization of Hydropower Plant Integration 
in Water Supply System. 
W91-01556 8C 


Toxicity and Bioaccumulation of Selenate, Sele- 
nite and Seleno-L-Methionine in the Cyanobac- 
terium Anabaena flos-aquae. 

W91-02028 5C 


CALIFORNIA UNIV., DAVIS. DEPT. OF 

WILDLIFE AND FISHERIES BIOLOGY. 
Mosquito Control in Wastewater: A Controlled 
and Quantitative Comparison of Pupfish (Cy- 
prinodon nevadensis amargosae), Mosquitofish 
(Gambusia affinis) and Guppies (Poecilia reticu- 
lata) in Sago Pondweed Marshes. 
W91-01988 5D 


CALIFORNIA UNIV., LOS ANGELES. DEPT. 
OF CIVIL ENGINEERING. 
Removal of Organohalogens and Organohalo- 
gen Precursors in Reclaimed Wastewater--I. 
W91-01415 5D 


Removal of Organohalogens and Organohalo- 
gen Precursors in Reclaimed Wastewater--II. 
W91-01416 5D 


Variational Sensitivity Analysis, Data Require- 
ments, and Parameter Identification in a Leaky 
Aquifer System. 

W91-01512 2C 


Sampling Strategies for Parameter Estimation in 
Groundwater Quality Management: Theory and 
Field Validation. 

W91-01866 5A 


CALIFORNIA UNIV., RIVERSIDE. DEPT. OF 
SOIL AND ENVIRONMENTAL SCIENCES. 
Volatilization of Selenium from Agricultural 
Evaporation Pond Sediments. 
W91-01814 5G 


Influence of Temperature and Organic Amend- 
ments on the Mobilization of Selenium in Sedi- 
ments. 

W91-01990 SB 


CALIFORNIA UNIV., SAN DIEGO, LA 
JOLLA, DEPT. OF CHEMISTRY. 
Lithium in Drinking Water and the Incidences 
of Crimes, Suicides, and Arrests Related to 
Drug Addictions. 
W91-01483 SF 


CALIFORNIA UNIV., SAN FRANCISCO. LAB. 
OF RADIOBIOLOGY. 
Evaluation of Biologically Harmful Ultraviolet 
Radiation in Antarctica with a Biological Do- 
simeter Designed for Aquatic Environments. 
W91-01138 7B 


CALIFORNIA UNIV., SANTA BARBARA. 
DEPT. OF BIOLOGICAL SCIENCES. 
Algal Use of Sedimentary Phosphorus from an 
Amazon Floodplain Lake: Implications for Total 
Phosphorus Analysis in Turbid Waters. 
W91-01047 2H 


CALIFORNIA UNIV., SANTA CRUZ. INST. 
OF MARINE SCIENCES. 
Mercury Speciation in Surface Freshwater Sys- 
tems in California and Other Areas. 
W91-01063 2K 


ORS 


ORGANIZATIONAL INDEX 
CALIFORNIA UNIV., DAVIS. DEPT. OF LAND, AIR AND WATER RESOURCES. 


CAMBRIDGE UNIV. (ENGLAND). DEPT. OF 
CHEMICAL ENGINEERING. 
Measurement of Surface Tension in Agricultural 
Waste Slurries. 
W91-01702 5D 


CAMP, DRESSER AND MCKEE, INC., 
ANNANDALE, VA. 
Use of SWMM/EXTRAN and TR-20 to Devel- 
op Regional Stormwater Detention Plans in the 
Washington, D.C. Region. 
W91-01196 4c 


CANADIAN CLIMATE CENTRE, 
DOWNSVIEW (ONTARIO). 
Global Climate Change: Implications for Air 
Temperature and Water Supply in Canada. 
W91-01388 2B 


CANADIAN WILDLIFE SERVICE, 
BURLINGTON (ONTARIO). ONTARIO 
REGION. 
Geographical Distribution of Contaminants and 
Productivity Measures of Herring Gulls in the 
Great Lakes: Lake Erie and Connecting Chan- 
nels 1978/79. 
W91-01454 5B 


CAPE TOWN UNIV. (SOUTH AFRICA). 
ENVIRONMENTAL EVALUATION UNIT. 
Environmental Evaluation Procedure for Coast- 
al Developments in South Africa. 
W91-01122 6B 


CENTER FOR ENERGY AND 
ENVIRONMENT RESEARCH, MAYAGUEZ, 
PR. 

Macroinfaunal Community of a Tropical Estua- 

rine Lagoon. 

W91-01133 2L 


CENTER FOR INFECTIOUS DISEASES, 
ATLANTA, GA. DIV. OF BACTERIAL 
DISEASES. 

Association of Shower Use with Legionnaires’ 

Disease. 

W91-01186 5B 


CENTRAL ELECTRICITY GENERATING 
BOARD, FAWLEY (ENGLAND). MARINE 
BIOLOGICAL UNIT. 
Environmental Impact Assessment: The Exam- 
ple of Marine Biology and the UK Power Indus- 
try. 
W91-01158 6E 


CENTRAL MARINE FISHERIES RESEARCH 
INST., COCHIN (INDIA). 
Mercury near a Caustic Soda Plant at Karwar, 
India. 
W91-01163 5B 


CENTRAL MICHIGAN UNIV., MOUNT 
PLEASANT. DEPT. OF BIOLOGY. 
Comparison of Detritus Processing Between 
Permanent and Intermittent Headwater Streams. 
W91-01744 2H 


CENTRE DE RECHERCHE LYONNAISE DES 
EAUX - DEGREMONT, LE PECQ (FRANCE). 
Interface of Health Effects and Chemistry at 
Water Treatment Plants. 
W91-01226 ma 


Water Treatment Technology for Removing 
Pesticides From Water. 
W91-01252 SF 


CENTRE FOR APPLIED MICROBIOLOGY 

RESEARCH, SALISBURY (ENGLAND). 
Biofilms: Detection, Implications and Solutions. 
W91-01239 SF 


CENTRE FOR TECHNOLOGY AND POLICY 
STUDIES TNO, APELDOORN 
(NETHERLANDS). DEPT. OF BIOLOGY. 
Effect of 3,4-Dichloroaniline and Metavanadate 
on Daphnia Populations. 
W91-01326 5C 


CENTRE NATIONAL DE LA RECHERCHE 
SCIENTIFIQUE, CRPA, MAGNY LES 
HAMEAUX, FRANCE, 
Entrainment and Mixing Processes as Related to 
Droplet Growth in Warm Midlatitude and 
Tropical Clouds. 
W91-01657 2B 


CENTRE NATIONAL DE LA RECHERCHE 
SCIENTIFIQUE, STRASBOURG (FRANCE). 
CENTRE DE SEDIMENTOLOGIE ET DE 
GEOCHIMIE DE LA SURFACE. 
Streamwater acidification in Relation to Acid 
Precipitations--Vegetation and Bedrock Influ- 
ences, Consequences for Trout Populations: The 
Vosges Massif Case Study (Acidification des 
eaux de Surface sous L’Influence des Precipita- 
tions Acides : Role de la Vegetation et du Sub- 
stratum, Consequences pour les Populations de 
Truites. Le Cas des Ruisseaux des Vosges). 
W91-01738 5C 


CENTRO DE INVESTIGACION Y 
DESARROLLO, BARCELONA (SPAIN). DEPT. 
OF ENVIRONMENTAL CHEMISTRY. 
Use of the Mussel Watch and Molecular Marker 
Concepts in Studies of Hydrocarbons in a Tropi- 
cal Bay (Todos os Santos, Bahia, Brazil). 
W91-01690 5A 


Fate of Cationic Surfactants in the Marine Envi- 
ronment: I. Bioconcentration of Long-Chain Al- 
kylnitriles and Trialkylamines. 

W91-01723 5B 


Fate of Cationic Surfactants in the Marine Envi- 
ronment, II: Photooxidation of Long-Chain Al- 
kylamines in Aqueous Media. 

W91-01733 5B 


CESKOSLOVENSKA AKADEMIE VED, 
CESKE BUDEJOVICE. INST. OF LANDSCAPE 
ECOLOGY. 
Uptake of Bacteria-Sized Fluorescent Particles 
by Natural Protozoan Assemblage in a Reser- 
voir. 
W91-01617 2H 


Glucose Induced Breakdown of Enhanced Bio- 
logical Phosphate Removal. 
W91-01639 5D 


CESKOSLOVENSKA AKADEMIE VED, 
PRAGUE. HYDROBIOLOGICKA LAB. 
Growth of Bacteria on Organic Matter Pro- 
duced by Algae in Continuous Cultures. 
W91-01589 2H 


CH2M/HILL, DENVER, CO. 
Performance of Four Full-Scale Nitrifying 
Wastewater Treatment Plants Incorporating Se- 
lectors. 
W91-01174 sD 


CHALFONT-NEW BRITIAN TOWNSHIP 
JOINT SEWAGE AUTHORITY, PA. 
Expansion and Upgrading of the Chalfont-New 
Britain Township Joint Sewage Authority/ 
Bucks County Water and Sewer Authority 
Wastewater Treatment Plant. 
W91-01678 5D 





CHALMERS UNIV. OF TECHNOLOGY, 
GOETEBORG (SWEDEN). DEPT. OF 
SANITARY ENGINEERING. 

Influence of Complexing Agents and Surfactants 


on Metal Speciation Analysis in Road Runoff. 
W91-01999 SA 


CHANGCHUN INST. OF GEOGRAPHY 
(CHINA). 
Lakeshore Swamps of Bositeng Lake in the Xin- 
jiang Autonomous Region (in Chinese). 
W91-01569 2H 


CHAUTAUQUA COUNTY DEPT. OF 

HEALTH, MAYVILLE, NY. DIV. OF 

ENVIRONMENTAL HEALTH SERVICES. 
Operator Evaluation of Small Systems. 
W91-01750 5F 


CHINESE UNIV. OF HONG KONG, SHATIN. 
DEPT. OF BIOLOGY. 
Growth and Value of Chlorella salina Grown on 
Highly Saline Sewage Effluent. 
W91-01708 5D 


CHISHOLM INST. OF TECH., MELBOURNE 
(AUSTRALIA). CENTER FOR STREAM 
ECOLOGY. 
Copper Toxicity to Paratya australiensis: I. In- 
fluence of Nitrilotriacetic Acid and Glycine. 
W91-01258 > 


Copper Toxicity to Paratya australiensis: II. In- 
fluence of Bicarbonate and Ionic Strength. 
W91-01259 5C 


Copper Toxicity to Paratya australiensis: III. 
Influence of Dissolved Organic Matter. 
W91-01260 5c 


CINCINNATI UNIV., OH. COLL. OF 
MEDICINE. 
Lack of Effect of Drinking Water Barium on 
Cardiovascular Risk Factors. 
W91-01666 SF 


CIVIL ENGINEERING RESEARCH INST., 
SAPPORO (JAPAN). 
Three-Dimensional Computation of Flow and 
Bed Deformation. 
W91-01493 2J 


CLAREMONT CITY WATER/SEWER DIV., 
NH. 


Compost Odor Control Through Process Opti- 
mization. 
W91-01662 5D 


CLAY TECHNOLOGY A.B., LUND (SWEDEN). 
IDEON RESEARCH CENTER. 
Basic Model of Water- and Gas-flow through 
Smectite Clay Buffers. 
W91-01458 2G 


CLEAR LTD., CARDIFF (WALES). 
Anaerobic Digestion of Industrial and Agricul- 
tural Wastes. 
W91-01245 5D 


CLEMSON UNIV., GEORGETOWN, SC. 

BELLE W. BARUCH FOREST SCIENCE INST. 
Assessment of Cumulative Impacts to Water 
Quality in a Forested Wetland Landscape. 
W91-01017 4c 


CLEMSON UNIV., SC. DEPT. OF 
ENVIRONMENTAL SYSTEMS 
ENGINEERING. 

Performance of Lagoon Intermittent Sand Filter 

Systems. 

W91-01177 5D 


CLYDE RIVER PURIFICATION BOARD, 
EAST KILBRIDE (SCOTLAND). 
Shore-Based Microbiological Sampling of Rec- 
reational/Bathing Waters: Possible Problems 
and Solutions. 
W91-01234 5A 


ORGANIZATIONAL INDEX 


COUNCIL FOR SCIENTIFIC AND INDUSTRIAL RESEARCH, PRETORIA (SOUTH AFRICA). 


COLLIER MOSQUITO CONTROL DISTRICT, 
NAPLES, FL. 
Simulation Model of Water Depth in Mangrove 
Basin Forests. 
W91-01989 2k. 


COLORADO STATE UNIV., FORT COLLINS. 
DEPT. OF AGRONOMY. 
Sustainable Rates of Sewage Sludge for Dryland 
Winter Wheat Production: I. Soil Nitrogen and 
Heavy Metals. 
W91-01503 SE 


Sustainable Rates of Sewage Sludge for Dryland 
Winter Wheat Production: II. Production and 
Income. 

W91-01504 SE 


COLORADO STATE UNIV., FORT COLLINS. 
DEPT. OF ATMOSPHERIC SCIENCE. 
Relevance of the Microphysical and Radiative 
Properties of Cirrus Clouds to Climate and Cli- 
matic Feedback. 
W91-01445 2B 


COLORADO STATE UNIV., FORT COLLINS. 
DEPT. OF POLITICAL SCIENCE. 
Comparative Analysis of State Environmental 
Policy. 
W91-01630 6G 


COLORADO STATE UNIV., FORT COLLINS. 
WATER RESOURCES RESEARCH INST. 
Prioritizing Flow Alternatives for Social Objec- 
tives. 
W91-01552 6G 


Modeling to Generate Recreational Alterna- 
tives. 
W91-01553 6D 


COLORADO UNIV. AT DENVER. DEPT. OF 
CIVIL ENGINEERING. 

Revised Runoff Block of SWMM. 

W91-01190 4C 


Distributed Rainfall-Runoff Modeling Based on 
Digital Map Database. 
W91-01203 7C 


COMMONWEALTH ENGINEERING AND 
TECHNOLOGY, INC., HARRISBURG, PA. 
Borough of Huntingdon Upgrades Its 
Wastewater Treatment Facilities. 
W91-01677 5D 


COMMONWEALTH SCIENTIFIC AND 
INDUSTRIAL RESEARCH ORGANIZATION, 
ASPENDALE (AUSTRALIA). DIV. OF 
ATMOSPHERIC RESEARCH. 

Rainwater Acidity at Jabiru, Australia, in the 

Wet Season of 1983/84. 

W91-01818 5B 


COMMONWEALTH SCIENTIFIC AND 
INDUSTRIAL RESEARCH ORGANIZATION, 
CANBERRA (AUSTRALIA). DIV. OF 
ENVIRONMENTAL MECHANICS. 

Inverse Solution for One-Dimensional Infiltra- 

tion, and the Ratio A/K1. 

W91-01519 2G 


COMMONWEALTH SCIENTIFIC AND 

INDUSTRIAL RESEARCH ORGANIZATION, 

CANBERRA (AUSTRALIA). DIV. OF SOILS. 
Approximate Solutions for Cation Transport 
During Unsteady, Unsaturated Soil Water Flow. 
W91-01535 2G 


COMMONWEALTH SCIENTIFIC AND 
INDUSTRIAL RESEARCH ORGANIZATION, 
CLEVELAND (AUSTRALIA). MARINE LABS. 
Bacterial Productivity in Sediments. 
W91-01608 2H 


COMMONWEALTH SCIENTIFIC AND 
INDUSTRIAL RESEARCH ORGANIZATION, 
NORTH RYDE (AUSTRALIA). DIV. OF COAL 
TECHNOLOGY. 
Batch Leaching Studies of Rundle Oil Shale. 
W91-01010 5B 


CONNECTICUT AGRICULTURAL 
EXPERIMENT STATION, NEW HAVEN. 
Polychlorinated Biphenyls in Housatonic River 
Sediments in Massachusetts and Connecticut, 
USA: Determination, Distribution, and Trans- 
port. 
W91-01328 5B 


CONNECTICUT UNIV., STORRS. 
ENVIRONMENTAL RESEARCH INST. 
Well Location in Capture Zone Design Using 
Simulation and Optimization Techniques. 
W91-01778 5G 


CONSIGLIO NAZIONALE DELLE 
RICERCHE, BOLOGNA (ITALY). IST. 
FISBAT. 

Chemistry of Carbonyl Compounds in Po Valley 

Fog Water. 

W91-01451 5B 


CONTRA COSTA WATER DISTRICT, 
CONCORD, CA. 
Analytical Asymptotic Solutions for Longitudi- 
nal Dispersion with Dead Zones. 
W91-01672 8B 


CONTROL MFG. CO., BELMONT, CA. 
Balancing the SCADA Equation for the First- 
Time User. 

W91-01564 7B 


COPENHAGEN UNIV., HILLEROED 
(DENMARK). DET FERSKVANDS- 
BIOLOGISKE LAB. 

Pelagic Metabolism in Eutrophic Waters During 

a Late Summer Period. 

W91-01929 2L 


CORNELL UNIV., ITHACA, NY. DEPT. OF 
ENTOMOLOGY. 
Stonefly Predation Along a Hydraulic Gradient: 
A Field Test of the Harsh--Benign Hypothesis. 
W91-01347 2H 


CORNELL UNIV., ITHACA, NY. 
ECOSYSTEMS RESEARCH CENTER. 
Tributyltin and Invertebrates of a Seagrass Eco- 
system: Exposure and Response of Different 
Species. 
W91-01625 5C 


Effects of Tributyltin Within a Thalassia Sea- 
grass Ecosystem. 
W91-01906 5C 


CORNELL UNIV., ITHACA, NY. SECTION OF 
ECOLOGY AND SYSTEMATICS. 
Molybdenum and Sulfate as Controls on the 
Abundance of Nitrogen-Fixing Cyanobacteria in 
Saline Lakes in Alberta. 
W91-01034 2H 


Climatic Control of Vegetation Distribution: 
The Role of the Water Balance. 
W91-01684 2B 


COUNCIL FOR SCIENTIFIC AND 
INDUSTRIAL RESEARCH, PRETORIA 
(SOUTH AFRICA). DIV. OF WATER 
TECHNOLOGY. 
Environmental Factors Affecting the Produc- 
tion of Peptide Toxins in Floating Scums of the 
Cyanobacterium Microcystis aeruginosa in a Hy- 
pertrophic African Reservoir. 
W91-01065 2H 





ORGANIZATIONAL INDEX 


COUNCIL FOR SCIENTIFIC AND INDUSTRIAL RESEARCH, PRETORIA (SOUTH AFRICA). 


Seasonal Changes in the Dissolved Free Amino 
Acid and DOC Concentrations in a Hypertroph- 
ic African Reservoir and Its Inflowing Rivers. 
W91-01356 2H 


DAKOTA STATE UNIV., MADISON, SD. 
COLL. OF NATURAL SCIENCES. 
Evaluation of the Installation of a Sewage Col- 
lection System on Water Quality in a Prairie 


Lake. 

W91-01862 5D 
DAR ES SALAAM UNIV. (TANZANIA). DEPT. 
OF ZOOLOGY AND MARINE BIOLOGY. 

Effects of Water-Borne Cadmium on Plasma 

Cortisol and Glucose in the Cichlid Fish 


Oreochromis mossambicus. 
W91-01777 5C 


Effect of Waterborne and Dietary Cadmium on 
Plasma Ions of the Teleost Oreochromis mos- 


sambicus in Relation to Water Calcium Levels. 
W91-02022 5C 


DELAWARE UNIV., NEWARK. COLL. OF 
MARINE STUDIES. 
Seasonal and Tidal Abundance of Crab Larvae 
in a Tropical Mangrove System, Gulf of Nicoya, 
Costa Rica. 
W91-01927 2L 


DELAWARE UNIV., NEWARK. DEPT. OF 
GEOLOGY. 
Numerical Simulation of Gravel River Widen- 


ing. 
W91-01516 2J 


DELTA INST. FOR HYDROBIOLOGICAL 

RESEARCH, YERSEKE (NETHERLANDS). 
Spatial and Seasonal Differences in the PCB 
Content of the Mussel Mytilus edulis. 
W91-01819 5B 


DENVER WATER DEPT., CO. 
Comprehensive Health Effects Testing Program 
for Denver's Potable Water Reuse Demonstra- 
tion Project. 
W91-01920 5D 


DEPARTMENT OF FISHERIES AND 
OCEANS, BURLINGTON (ONTARIO). GREAT 
LAKES LAB. FOR FISHERIES AND 
AQUATIC SCIENCES. 
Chronic Toxicity and Bioaccumulation of 
2,5,2’,5’- and 3, 4, 3’,4’-Tetrachlorobiphenyl and 
Aroclor 1242 in the Amphipod Hyalella azteca. 
W91-02035  o 


DEPARTMENT OF FISHERIES AND 
OCEANS, HALIFAX (NOVA SCOTIA). 
BIOLOGICAL SCIENCES BRANCH. 
Evaluation of Designs of Periodic Count Sur- 
veys for the Estimation of Escapement at a 
Fishway. 
W91-01384 TA 


DEPARTMENT OF FISHERIES AND 
OCEANS, NANAIMO (BRITISH COLUMBIA). 
PACIFIC BIOLOGICAL STATION. 

Implications of Climate Change for Fisheries 

Management Policy. 

W91-01402 8I 


DEPARTMENT OF FISHERIES AND 
OCEANS, SAULT STE. MARIE (ONTARIO). 
GREAT LAKES LAB. FOR FISHERIES AND 
AQUATIC SCIENCES. 

Abundance of Spawning Pacific Salmon in Two 

Lake Superior Streams, 1981-1987. 

W91-01791 81 


DEPARTMENT OF FISHERIES AND 
OCEANS, ST. JOHN’S (NEWFOUNDLAND). 
SCIENCE BRANCH. 
Influence of Hudson Bay Runoff and Ice-Melt 
on the Salinity of the Inner Newfoundland Shelf. 
W91-01432 2E 


OR-6 


DEPARTMENT OF FISHERIES AND 

OCEANS, VANCOUVER (BRITISH 

COLUMBIA). WEST VANCOUVER LAB. 
Observations on Overwintering Juvenile Chi- 
nook Salmon (Oncorhynchus Tshawytscha) Ex- 
posed to Bleached Kraft Mill Effluent in the 
Upper Fraser River, British Columbia. 
W91-01724 5B 


DEPARTMENT OF FISHERIES AND 
OCEANS, WINNIPEG (MANITOBA). 
CENTRAL AND ARCTIC REGION. 
Geographic Variation of Chlorinated Hydrocar- 
bons in Burbot (Lota lota) from Remote Lakes 
and Rivers in Canada. 
W91-02033 5B 


DEPARTMENT OF FISHERIES AND 
OCEANS, WINNIPEG (MANITOBA). 
FRESHWATER INST. 
Comparison of the Acidification Efficiencies of 
Nitric and Sulfuric Acids by Two Whole-Lake 
Addition Experiments. 
W91-01143 5B 


DETROIT WATER AND SEWERAGE DEPT., 
MI. 
Nonlinear Solution of Aggradation and Degra- 
dation in Channels. 
W91-01668 2J 


DOW CHEMICAL CO., MIDLAND, MI. 
ENVIRONMENTAL SCIENCES RESEARCH 
LAB. 
Natural Bioremediation of Organic Contami- 
nants in Ground Water: Cliffs-Dow Superfund 
Site. 
W91-01782 5B 


DOW CHEMICAL CO., MIDLAND, MI. 
ENVIRONMENTAL TOXICOLOGY AND 
CHEMISTRY RESEARCH LAB. 
Pharmacokinetic Modeling in Aquatic Animals. 
I. Models and Concepts. 
W91-01361 5A 


DUFRESNE-HENRY, INC., WESTFORD, MA. 
Water Supply or Water Deficiency. 
W91-01562 6D 


DUKE UNIV., DURHAM, NC, SCHOOL OF 
FORESTRY AND ENVIRONMENTAL 
STUDIES. 
Acute Toxicities and Hematological Effects of 
Two Substituted Naphthoquinones in Channel 
Catfish. 
W91-01970 5C 


DUNDEE UNIV. (SCOTLAND). DEPT. OF 
BIOLOGICAL SCIENCES. 
Cyanobacterial Toxins in European Waters: Oc- 
currence, Properties, Problems and Require- 
ments. 
W91-01221 5B 


Environmental Impact of North Sea Oil. 
W91-01329 5C 


E AND S ENVIRONMENTAL CHEMISTRY, 
INC., CORVALLIS, OR. 

Most Dilute Lake in the World. 

W91-01348 2H 


EAST CHINA NORMAL UNIV., SHANGHAI. 
Classification of Estuaries in China (in Chinese). 
W91-01570 2k 


EAST CHINA NORMAL UNIV., SHANGHAI. 
INST. OF ESTUARINE AND COASTAL 
RESEARCH. 
Lateral Distribution of Suspended Sediments in 
Nearshore Water of Muddy Coast of Lianyun- 
gang Harbour (in Chinese). 
W91-01567 2J 


Supply and Deposition of Sediment along the 
North Bank of Hangzhou Bay, China. 
W91-01942 2J 


EAST CHINA TECHNICAL UNIV. OF WATER 
RESOURCES, NANJING. 
Flow Induced Pipe Vibration During Its Sag- 
ging Process. 
W91-01670 8B 


ECKENFELDER, INC., NASHVILLE, TN. 
Biodegradation and Secondary Effluent Toxicity 
of Ethoxylated Surfactants. 

W91-01417 5D 


ECOLE POLYTECHNIQUE FEDERALE DE 
LAUSANNE (SWITZERLAND). DEPT. DE 
GENIE CIVIL. 
Hydraulic Jump in Triangular Channel. 
W91-01669 


ECOLE POLYTECHNIQUE, MONTREAL 
(QUEBEC). 
Lognormal Distribution of Radon Concentration 
in Ground Water. 
W91-01294 5B 


ECONOMIC RESEARCH SERVICE, 
WASHINGTON, DC. RESOURCES AND 
TECHNOLOGY DIV. 

Integrated Analysis of Policy Options for Pro- 

tection of Groundwater Quality. 

W91-01101 5G 


Single-Stage and Two-Stage Decision Modeling 
of the Recreational Demand for Water. 
W91-01699 6D 


ECOVA CORP., REDMOND, WA. 
In Situ Biodegradation of TCE Contaminated 
Groundwater. 
W91-01953 5G 


EDINBURGH SCHOOL OF AGRICULTURE 
(SCOTLAND). DEPT. OF SOIL SCIENCE. 
Calibration and Validation of a Model of Non- 
Interactive Solute Leaching in a Clay-Loam 
Arable Soil. 
W91-01477 7C 


EHIME PREFECTURE INST. OF PUBLIC 
HEALTH, MATSUYAMA (JAPAN). 
Risk Assessment of Drinking Water in a Reser- 
voir Contaminated by PAHs Originated from 
Road Traffic. 
W91-01991 5C 


EHIME UNIV., MATSUYAMA (JAPAN). 
DEPT. OF ENVIRONMENT CONSERVATION. 
Heavy Metal Accumulations and Their Recent 
Changes in Southern Minke Whales Balaenop- 
tera acutorostrata. 
W91-01969 5B 


EIDGENOESSISCHE ANSTALT FUER 
WASSERVERSORGUNG, 
ABWASSERREINIGUNG UND 
GEWAESSERSCHULTZ, DUEBENDORF 
(SWITZERLAND). INST. OF AQUATIC 
SCIENCES. 

Epilimnetic Carbon Flux and Turnover of Dif- 

ferent Particle Size Classes in Oligo-Mesotro- 

phic Lake Lucerne, Switzerland. 

W91-01335 5B 


EIDGENOESSISCHE TECHNISCHE 
HOCHSCHULE, ZURICH (SWITZERLAND). 
INST. OF PLANT SCIENCES. 
Strength of Sclerophyllous Cells to Resist Col- 
lapse Due to Negative Turgor Pressure. 
W91-01800 21 





ENERGY AND WASTE SYSTEMS LTD., 
WESTBURY (ENGLAND). 
Physico-Chemical Treatment of Wastewater: 
Experience and Future Development. 
W91-01232 5D 


ENSR, ACTON, MA. 
Design Considerations for Soil Cleanup by Soil 
Vapor Extraction. 
W91-01952 5G 


ENVIRAM ENVIRONMENTAL 
CONSULTANTS, MIDDLESEX, NJ. 
Wetland Identification: A Means to Prevent Po- 
tential Public Health Problems. 
W91-01380 2H 


ENVIRON CORP., WASHINGTON, DC. 
Simple Method for Estimating Dermal Absorp- 
tion of Chemicals in Water. 
W91-01731 5B 


ENVIRONMENTAL MONITORING SYSTEMS 
LAB., CINCINNATI, OH. 
Determination of Volatile Organics in Drinking 
Water with USEPA Method 524.2 and the Ion 
Trap Detector. 
W91-01915 SF 


ENVIRONMENTAL PROTECTION AGENCY, 
ATHENS, GA. SOUTHEAST 
ENVIRONMENTAL RESEARCH LAB. 
Hydrolysis of Chlorostilbene Oxide: II]. Model- 
ing of Hydrolysis in Aquifer Samples and in 
Sediment-Water Systems. 
W91-01256 5B 


ENVIRONMENTAL PROTECTION AGENCY, 
CINCINNATI, OH. DRINKING WATER 
RESEARCH DIV. 

Measuring and Modeling Variations in Distribu- 

tion System Water Quality. 

W91-01751 pe) 


ENVIRONMENTAL PROTECTION AGENCY, 
NARRAGANSETT, RI. ENVIRONMENTAL 
RESEARCH LAB. 
Equilibrium Partitioning and Bioaccumulation of 
Sediment-Associated Contaminants by Infaunal 
Organisms. 
W91-01267 5B 


ENVIRONMENTAL PROTECTION AGENCY, 
WASHINGTON, DC. INDUSTRIAL 
TECHNOLOGY DIV. 

Broad-Range Methods for Determination of Pol- 

lutants in Wastewater. 

W91-01914 SA 


ENVIRONMENTAL PROTECTION SERVICE, 
REGINA (SASKATCHEWAN). 
Toxicological Examination of Whitefish (Core- 
gonus clupeaformis) and Northern Pike (Esox 
lucius) Exposed to Uranium Mine Tailings. 
W91-02037 se 


ENVIRONMENTAL RESEARCH CENTER OF 
KANAGAWA PREFECTURE, YOKOHAMA 
(JAPAN). 

Pollution by the Fungicide Pentachloronitroben- 


zene in an Intensive Farming Area in Japan. 
W91-01815 5B 


ENVIRONMENTAL RESEARCH LAB.- 
DULUTH, MN. 
Interactions Between Bacillus thuringiensis 
subsp. israelensis and Fathead Minnows, Pime- 
phales promelas Rafinesque, Under Laboratory 
Conditions. 
W91-01759 5B 


ENVIRONMENTAL RESEARCH LAB.- 

NARRAGANSETT, NEWPORT, OR. MARK O. 

HATFIELD MARINE SCIENCE CENTER. 
Toxicity of Fluoranthene in Sediment to Marine 
Amphipods: A Test of the Equilibrium Partition- 
ing Approach to Sediment Quality Criteria. 
W91-01265 5s€ 


ORGANIZATIONAL INDEX 
GEOLOGICAL SURVEY, CHARLESTON, WV. WATER RESOURCES Div. 


Predicting Bioaccumulation Potential: A Test of 
a Fugacity-Based Model. 
W91-01316 5B 


ENVIRONMENTAL RESOURCES LTD., 
LONDON (ENGLAND). 
Acid Rain and Photochemical Oxidants Control 
Policies in the European Community: A Deci- 
sion Analysis Framework. 
W91-01290 5G 


ERINDALE COLL., MISSISSAUGA 
(ONTARIO). DEPT. OF GEOGRAPHY. 
Surface Energy Balance of a Perennial Snow- 
bank, Melville Island, Northwest Territories, 
Canada. 
W91-01370 2C 


ESSEX UNIV., COLCHESTER (ENGLAND). 
Mercury, Cadmium and Lead Concentrations in 
Five Species of Freshwater Fish from Eastern 
England. 

W91-01822 5B 


ESSEX UNIV., COLCHESTER (ENGLAND). 
DEPT. OF BIOLOGY. 
Mercury, Cadmium and Lead in Eels and 
Roach: The Effects of Size. Season, and Locali- 
ty on Metal Concentrations in Flesh and Liver. 
W91-01821 5B 


EXETER UNIV. (ENGLAND). DEPT. OF 
BIOLOGICAL SCIENCES. 
Marine Reserve Management in Developing Na- 
tions: Mida Creek--A Case Study from East 
Africa. 
W91-01121 6E 


EXXON CO. USA, HOUSTON, TX. 
Liability for Damages Arising from an Oil Spill. 
W91-01627 5G 


FISH AND WILDLIFE SERVICE, COLUMBIA, 
MO. 
Seasonal and Long-Term Trends in Truckee 
River Nutrient Concentrations and Truckee 
River Nutrient Concentrations and Loadings to 
Pyramid Lake, Nevada: A Terminal Saline 
Lake. 
W91-01425 5B 


FLORIDA MEDICAL ENTOMOLOGY LAB., 
VERO BEACH. 
Vegetation Dynamics in Impounded Marshes 
Along the Indian River Lagoon, Florida, USA. 
W91-01636 4C 


FLORIDA STATE DEPT. OF 
ENVIRONMENTAL REGULATION, 
TALLAHASSEE. 
Interpretation of Metal Concentrations in Estua- 
rine Sediments of Florida Using Aluminum as a 
Reference Element. 
W91-01898 2L 


Current Regulatory Concerns Related to the 
Disposal of RO Concentrates in Florida. 
W91-01978 5G 


FLORIDA STATE UNIV., TALLAHASSEE. 
DEPT. OF URBAN AND REGIONAL 
PLANNING. 
Balance of Representation in Water Planning: 
An Assessment of Experience from North Caro- 
lina. 
W91-01059 6A 


FLORIDA UNIV., GAINESVILLE. DEPT. OF 
CIVIL ENGINEERING. 
Revised Estimate of the Life Span for Lake 
Nasser. 
W91-01884 2H 


FLORIDA UNIV., GAINESVILLE. DEPT. OF 
ENVIRONMENTAL ENGINEERING 
SCIENCES. 

SWMM-4. 

W91-01191 4c 


FOREST SERVICE, ARCADIA, CA. 
Problems in Determining the Return of a Water- 
shed to Pretreatment Conditions: Techniques 
Applied to a Study at Caspar Creek, California. 
W91-01523 4C 


FORESTRY COMMISSION, MIDLOTHIAN 
(SCOTLAND). NORTHERN RESEARCH 
STATION. 
Effects of Clearfelling a Sitka Spruce Stand on 
the Water Balance of a Peaty Gley Soil at Ker- 
shope Forest, Cumbria. 
W91-01069 4c 


FRESHWATER BIOLOGICAL ASSOCIATION, 
AMBLESIDE (ENGLAND). 
Fate of Genetically Engineered Microorganisms 
in Freshwater. 
W91-01240 SB 


FRESHWATER BIOLOGICAL ASSOCIATION, 
AMBLESIDE (ENGLAND). WINDERMERE 
LAB. 

Greigite and the Magnetic Properties of Sedi- 

ments. 

W91-01050 2H 


Suspension and Settlement of Particles in Flow- 
ing Water: Comparison of the Effects of varying 
water depth and velocity in Circulating Chan- 
nels. 

W91-01340 2J 


FRESHWATER BIOLOGICAL ASSOCIATION, 
WAREHAM (ENGLAND). RIVER LAB. 
Prediction of Phosphate Coprecipitation with 
Calcite in Freshwaters. 
W91-01423 2H 


FUJIAN INST. OF OCEANOLOGY, XIAMEN 
(CHINA). 
Existing Forms of Phosphorus in Sediment from 
Middle and Northern Taiwan Strait (in Chinese). 
W91-01575 2L 


GENERAL MOTORS RESEARCH LABS., 
WARREN, MI. ENVIRONMENTAL SCIENCE 
DEPT. 
Laboratory Studies of the Flow of Some Organ- 
ic Solvents and Their Aqueous Solutions 
Through Bentonite and Kaolin Clays. 
W91-01781 5B 


GEOLOGICAL SURVEY, ALBUQUERQUE, 
NM. WATER RESOURCES DIV. 
Water Resources Data for New Mexico, Water 
Year 1989. 
W91-01828 7C 


GEOLOGICAL SURVEY, AUSTIN, TX. 
WATER RESOURCES DIV. 
Ground-Water Flow in the Gulf Coast Aquifer 
Systems, South-Central United States--A Prelim- 
inary Analysis. 
W91-01838 2F 


GEOLOGICAL SURVEY, BOW, NH. WATER 
RESOURCES DIV. 
Summary of Public Water-Supply Withdrawals 
and Geohydrologic Data for the Lower Con- 
necticut River Valley from Windscr to Vernon, 
Vermont. 
W91-01845 2F 


Primer on Clothing Systems for Cold-Weather 
Field Work. 
W91-01846 7B 


GEOLOGICAL SURVEY, CHARLESTON, WV. 
WATER RESOURCES DIV. 
Water Resources Data for West Virginia, Water 
Year 1988. 
W91-01858 7C 





ORGANIZATIONAL INDEX 


GEOLOGICAL SURVEY, CHEYENNE, WY. WATER RESOURCES DIV. 


GEOLOGICAL SURVEY, CHEYENNE, WY. 
WATER RESOURCES DIV. 
Invertebrate Communities of Small Streams in 
Northeastern Wyoming. 
W91-01850 2H 


Hydrology of the Powder River Alluvium Be- 
tween Sussex, Wyoming, and Moorhead, Mon- 
tana. 

W91-01852 2F 


GEOLOGICAL SURVEY, COLUMBIA, SC. 
WATER RESOURCES DIV. 
Use of Tree-Ring Chemistry to Document His- 
torical Ground-Water Contamination Events. 
W91-01295 5B 


Production and Carbon Isotopic Composition of 
Bacterial CO2 in Deep Coastal Plain Sediments 
of South Carolina. 

W91-01297 2J 


GEOLOGICAL SURVEY, COLUMBUS, OH. 
WATER RESOURCES DIV. 
Ground-Water Levels, Flow, and Specific Con- 
ductance in Unconsolidated Aquifers Near Lake 
Erie, Cleveland to Conneaut, Ohio, September 
1984. 
W91-01855 2F 


GEOLOGICAL SURVEY, DENVER, CO. 
Occurrence, Distributions, and Transport of 
Herbicides and Their Degradation Products in 
the Lower Mississippi River and Its Tributaries. 
W91-01064 5B 


Phytoplankton Dynamics in Three Rocky 
Mountain Lakes, Colorado, U.S.A. 
W91-01368 8 


GEOLOGICAL SURVEY, DORAVILLE, GA. 
Variations in Suspended Sediment and Associat- 
ed Trace Element Concentrations in Selected 
Riverine Cross Sections. 

W91-01061 2J 


GEOLOGICAL SURVEY, HURON, SD. 
WATER RESOURCES DIV. 
Water Resources of Codington and Grant Coun- 
ties, South Dakota. 
W91-01842 2F 


GEOLOGICAL SURVEY, IDAHO FALLS, ID. 
WATER RESOURCES DIV. 
Tritium Concentrations in Flow from Selected 
Springs that Discharge to the Snake River, Twin 
Falls-Hagerman Area, Idaho. 
W91-01833 5B 


GEOLOGICAL SURVEY, IOWA CITY, IA. 
WATER RESOURCES DIV. 
Water Resources Data for Iowa, Water Year 
1989. 
W91-01856 7C 


GEOLOGICAL SURVEY, LAKEWOOD, CO. 
Solving Groundwater Flow Problems by Conju- 
gate-Gradient Methods and the Strongly Implic- 
it Procedure. 

W91-01515 2F 


GEOLOGICAL SURVEY, LANSING, MI. 
WATER RESOURCES DIV. 
Water Resources Data for Michigan, 
Year 1989. 
W91-01864 


GEOLOGICAL SURVEY, LINCOLN, NE. 
WATER RESOURCES DIV. 
Water Resources Data for Nebraska, 
Year 1989. 
W91-01829 ae 


Water 


GEOLOGICAL SURVEY, LITTLE ROCK, AR. 
WATER RESOURCES DIV. 
Ground-Water Resources of the Arkansas River 
Basin in Arkansas. 
W91-01835 2F 


OR-8 


Geohydrologic Characteristics and Simulated 
Response to Pumping Stresses in the Sparta Aq- 
uifer in East-Central Arkansas. 

W91-01854 2F 


GEOLOGICAL SURVEY, LOUISVILLE, KY. 
WATER RESOURCES DIV. 
Hillslope Erosion at the Maxey Flats Radioac- 
tive Waste Disposal Site, Northeastern Ken- 
tucky. 
W91-01831 2J 


GEOLOGICAL SURVEY, MENLO PARK, CA. 
Application of a Hollow-Fiber, Tangential-Flow 
Device for Sampling Suspended Bacteria and 
Particles from Natural Waters. 

W91-01031 SA 


Episodic Changes in Lateral Transport and Phy- 
toplankton Distribution in South San Francisco 
Bay. 

W91-01045 2L 


Measurement and Interpretation of Low Levels 
of Dissolved Oxygen in Ground Water. 
W91-01788 7B 


GEOLOGICAL SURVEY, MENLO PARK, CA. 
WATER RESOURCES DIV. 
Experimental Testing of Transient Unsaturated 
Flow Theory at Low Water Content in a Cen- 
trifugal Field. 
W91-01514 2G 


Solute Transport with Multisegment, Equilibri- 
um-Controlled Reactions: A Feed Forward Sim- 
ulation Method. 

W91-01520 5B 


GEOLOGICAL SURVEY, NASHVILLE, TN. 
WATER RESOURCES DIV. 
U.S. Geological Survey National Computer 
Technology Meeting: Program and Abstracts, 
May 7-11, 1990. 
W91-01848 2 


Geology and Ground-Water Resources of the 
Memphis Sand in Western Tennessee. 
W91-01851 2F 


GEOLOGICAL SURVEY, PORTLAND, OR. 
WATER RESOURCES DIV. 
Water Resources Data for Oregon, Water Year 
1989, Volume 1. Eastern Oregon. 
W91-01830 71C 


GEOLOGICAL SURVEY, RALEIGH, NC. 
WATER RESOURCES DIV. 
Sediment Transport and Accretion and the Hy- 
drologic Environment of Grove Creek Near 
Kenansville, North Carolina. 
W91-01839 2J 


Assessment of Hydrologic and Hydrogeologic 
Data at Camp Lejeune Marine Corps Base, 
North Carolina. 

W91-01840 2F 


Hydrogeology of Aquifers in Cretaceous and 
Younger Rocks in the Vicinity of Onslow and 
Southern Jones Counties, North Carolina. 

W91-01841 2F 


Simulation of Ground-Water Flow in Aquifers 
in Cretaceous Rocks in the Central Coastal 
Plain, North Carolina. 

W91-01843 2F 


Hydrogeologic, Water-Level, and Water-Qual- 
ity Data from Monitoring Wells at the U.S. 
Marine Corps Air Station, Cherry Point, North 
Carolina. 

W91-01844 SB 


GEOLOGICAL SURVEY, RESTON, VA. 
Geochemical Modeling of the Madison Aquifer 
in Parts of Montana, Wyoming, and South 
Dakota. 

W91-01517 2K 


Mean Square Error of Regression-Based Con- 
stituent Transport Estimates. 
W91-01522 5B 


GEOLOGICAL SURVEY, RESTON, VA. 
WATER RESOURCES DIV. 
Evaluation of Three Electronic Report Process- 
ing Systems for Preparing Hydrologic Reports 
of the U.S. Geological Survey, Water Resources 
Division. 
W91-01832 10C 


GEOLOGICAL SURVEY, SACRAMENTO, CA. 
WATER RESOURCES DIV. 
Water-Resources Data-Network Evaluation for 
Monterey County, California, Phase 3: Northern 
Salinas River Drainage Basin. 
W91-01836 7A 


Sediment-Source Data for Four Basins Tribu- 
tary to Lake Tahoe, California and Nevada, 
August 1983-June 1988. 

W91-01847 2J 


GEOLOGICAL SURVEY, SALT LAKE CITY, 

UT. WATER RESOURCES DIV. 
Peak-Flow Characteristics of Small 
Drainage Along the Wasatch Front, Utah. 
W91-01834 4c 


Urban 


GEOLOGICAL SURVEY, TACOMA, WA. 
WATER RESOURCES DIV. 
Ground-Water Levels, Springs 1985, and 
Ground-Water Level Changes, Spring 1983 to 
Spring 1985, in Three Basalt Units Underlying 
the Columbia Plateau, Washington and Oregon. 
W91-01868 7C 


GEOLOGICAL SURVEY, TALLAHASSEE, FL. 
WATER RESOURCES DIV. 
Sources and Distribution of Nitrate in Ground 
Water at a Farmed Field Irrigated with Sewage 
Treatment-Plant Effluent, Tallahassee, Florida. 
W91-01857 SE 


GEOLOGICAL SURVEY, TOWSON, MD. 
WATER RESOURCES DIV. 
Inorganic and Organic Ground-Water Chemis- 
try in the Canal Creek Area of Aberdeen Prov- 
ing Ground, Maryland. 
W91-01837 5B 


GEOLOGICAL SURVEY, TUCSON, AZ. 
Interbed Storage Changes and Compaction in 
Models of Regional Groundwater Flow. 
W91-01513 2F 


GEOLOGICAL SURVEY, TUCSON, AZ. 
WATER RESOURCES DIV. 
Flood of October 1983 and History of Flooding 
Along the San Francisco River, Clifton, Arizo- 
na. 
W91-01849 2E 


GEOLOGICAL SURVEY, WOODS HOLE, MA. 
Ancient Channels of the Susquehanna River be- 
neath Chesapeake Bay and the Delmarva Penin- 
sula. 

W91-01378 2J 


GEORGE MASON UNIV., FAIRFAX, VA. 
DEPT. OF BIOLOGY. 
Evaluation of the Potential for Toxics Exposure 
in the Great Lakes Region Using Storet Data. 
W91-01732 5B 


Effect of Submersed Aquatic Vegetation on 
Phytoplankton and Water Quality in the Tidal 
Freshwater Potomac River. 

W91-01743 2H 





GEORGIA COOPERATIVE WILDLIFE 
RESEARCH UNIT, ATHENS. 
Temperature Selection by Striped Bass in a Gulf 
of Mexico Coastal River System. 
W91-01385 81 


GEORGIA INST. OF TECH., ATLANTA. 
SCHOOL OF ELECTRICAL ENGINEERING. 
Aircraft-based Radiometric Imaging of Tropo- 
spheric Temperature and Precipitation Using the 
118.75-GHz Oxygen Resonance. 
W91-01488 7B 


GEORGIA INST. OF TECH., ATLANTA. 

SCHOOL OF MECHANICAL ENGINEERING. 
Analysis of 228Ra and 226Ra in Public Water 
Supplies by a Gamma-Ray Spectrometer. 
W91-01667 5A 


GEORGIA UNIV., ATHENS. DEPT. OF 
AGRICULTURAL ECONOMICS. 
Developing an Economic Methodology for 
Legal Provisions Regulating Groundwater Pol- 
lution. 
W91-01217 5G 


GEORGIA UNIV., ATHENS. DEPT. OF 
ENTOMOLOGY. 
Growth and Voltinism of Lotic Midge Larvae: 
Patterns Across an Appalachian Mountain Basin. 
W91-01038 2H 


Discharge-Export Relationships in Headwater 
Streams: The Influence of Invertebrate Manipu- 
lations and Drought. 

W91-01925 2H 


GEORGIA UNIV., ATHENS. DEPT. OF FOOD 
SCIENCE AND TECHNOLOGY. 
Mutagenic Activity of Surface Waters Adjacent 
to a Nuclear Fuel Processing Facility. 
W91-01972 5C 


GEORGIA UNIV., ATHENS. DEPT. OF 
ZOOLOGY. 
Interstitial Dissolved Organic Carbon in Sedi- 
ments of a Southern Appalachian Headwater 
Stream. 
W91-01804 2H 


GEORGIA UNIV., SAPELO ISLAND. MARINE 
INST. 
Rates of Protozoan Bacterivory in Three Habi- 
tats of a Southeastern Blackwater River. 
W91-01809 2H 


GERAGHTY AND MILLER, INC., RALEIGH, 
NC. 
Indicators of Chemical Pollution from Septic 
Systems. 
W91-01785 5A 


GESAMTHOCHSCHULE WUPPERTAL 
(GERMANY, F.R.). FACHBEREICH 9 - 
ANALYTISCHE CHEMIE. 

Trace Gas Analysis Using Thermoanalytical 

Methods. 

W91-01955 SA 


GESELLSCHAFT FUER 
BIOTECHNOLOGISCHE FORSCHUNG 
M.B.H., BRUNSWICK (GERMANY, F.R.). 
DEPT. OF ENZYME TECHNOLOGY. 
Exchangeable Immobilized Enzyme Reactor for 
Enzyme Inhibition Tests in Flow-Injection 
Analysis Using a Magnetic Device. Determina- 
tion of Pesticides in Drinking Water. 
W91-01710 5A 


GETTYSBURG COLL., PA. DEPT. OF 
BIOLOGY. 
Relationships Among Depth to Frozen Soil, Soil 
Wetness, and Vegetation Type and Biomass in 
Tundra Near Bethel, Alaska, U.S.A. 
W91-01369 5C 


ORGANIZATIONAL INDEX 
HEBREW UNIV., REHOVOTH (ISRAEL). DEPT. OF SOIL AND WATER SCIENCES. 


GOETEBORG UNIV. (SWEDEN). DEPT. OF 
ZOOLOGY. 
Ecological Mechanisms Important for the Biotic 
Changes in Acidified Lakes in Scandinavia. 
W91-02015 


GORDON, THOMAS, HONEYWELL, 
MALANCA, PETERSON AND DAHEIM, 
SEATTLE, WA. 

Accommodating Fish and Wildlife Interests 

under the FPA. 

W91-01628 6E 


GOVIND BALLABH PANT UNIV. OF 
AGRICULTURE AND TECHNOLOGY, 
PANTNAGAR (INDIA). DEPT. OF 
AGRONOMY. 
Differential Response of Wheat and Barley Gen- 
Otypes to Substrate-Induced Salinity Under 
North Indian Conditions. 
W91-01113 xc 


GREENHORNE AND O’MARA, INC., 
AURORA, CO. 
Computer Aided Planning of Drainageway Im- 
provements Made Easy with LOTUS 1-2-3. 
W91-01205 7C 


GRIFFITH UNIV., NATHAN (AUSTRALIA). 
SCHOOL OF AUSTRALIAN 
ENVIRONMENTAL STUDIES. 
Partitioning of Lindane Between Sediment, 
Water and the Crustacean Metapenaeus ma- 
cleayi. 
W91-02042 5B 


GROUNDWATER SERVICES, INC., 
HOUSTON, TX. 
Hydrogeologic Database for Ground-Water 
Modeling. 
W91-01298 7C 


GROUPEMENT NATIONAL D’ETUDES DES 
FLEAUX ATMOSPHERIQUES, AUBIERE, 
FRANCE. 
Further Exploratory Evaluations of Grossver- 
such IV Using Hailpad Data: Analysis of Hail 
Patterns and Stratification by Storm Type for 
Seeding Effect. 
W91-01471 2B 


GUELPH UNIV. (ONTARIO). DEPT. OF 
ENVIRONMENTAL BIOLOGY. 
Polyclonal and Monoclonal Enzyme Immunoas- 
says for Picloram Detection in Water, Soil, 
Plants, and Urine. 
W91-01912 5A 


GUELPH UNIV. (ONTARIO). DEPT. OF 
GEOGRAPHY. 
River Discharge and Tidal Controls on Salt- 
Wedge Position and Implications for Channel 
Shoaling: Fraser River, British Columbia. 
W91-01722 2L 


GUELPH UNIV. (ONTARIO). DEPT. OF 
ZOOLOGY. 
Cadmium Concentrations of Crustacean Zoo- 
plankton of Acidified and Nonacidified Canadi- 
an Shield Lakes. 
W91-01062 5B 


HALLIBURTON SERVICES, HOUSTON, TX. 
Grouting Slip Liners: The New Inside Story. 
W91-01486 5D 


HAMBURG UNIV. (GERMANY, F.R.). 
Measuring Techniques for Gas/Solid Fluidized 
Bed Reactors (MeBtechniken fur Gas/Feststoff- 
Wirbelschichtreaktoren). 

W91-01896 5D 


HAMBURG UNIV. (GERMANY, F.R.). INST. 
FUER ANORGANISCHE UND ANGEWANDTE 
CHEMIE. 

Substance Load in Rainwater Runoff from Dif- 

ferent Streets in Hamburg. 

W91-01993 5B 


HAMBURG UNIV. (GERMANY, F.R.). INST. 
FUER BIOCHEMIE UND 
LEBENSMITTELSCHEMIE. 
Concentrations of Organochlorine Compounds 
in the Hermit Crab Pagurus bernhardus from the 
German Bight, December 1988 - May 1989. 
W91-01941 5B 


HANOVER UNIV. (GERMANY, F.R.). INST. 
FUER WASSERWIRTSCHAFT, HYDROLOGIE 
UND LANDWIRTSCHAFTLICHEN 
WASSERBAU. 

Pollutant Removal by Gully Pots in Different 

Catchment Areas. 

W91-02003 5D 


HARVARD MEDICAL SCHOOL, BOSTON, 
MA. DEPT. OF PATHOLOGY. 
Implications of Aquatic Animal Health for 
Human Health. 
W91-01375 x 


HARVARD UNIV., CAMBRIDGE, MA. DEPT. 

OF LANDSCAPE ARCHITECTURE. 
Calculation and Uncertainty Analysis of Pb210 
Dates for PIRLA Project Lake Sediment Cores. 
W91-01501 2H 


HARVARD UNIV., CAMBRIDGE, MA. 

MUSEUM OF COMPARATIVE ZOOLOGY. 
Natural Abundance of 15N in Particulate Nitro- 
gen and Zooplankton in the Chesapeake Bay. 
W91-01928 2L 


HARYANA AGRICULTURAL UNIV., HISSAR 
(INDIA). 
Evapotranspiration, Water Use Efficiency, 
Moisture Extraction Pattern and Plant Water 
Relations of Rape (Brassica campestris) Geno- 
types in Relation to Root Development Under 
Varying Irrigation Schedules. 
W91-01114 2D 


HAWAII UNIV., HONOLULU. DEPT. OF 
OCEANOGRAPHY. 
Test of the Assumptions and Predictions of 
Recent Microalgal Growth Models with the 
Marine Phytoplankter Pavlova lutheri. 
W91-01139 2L 


Microalgal Growth Model. 
W91-01140 2L 


HAWAII UNIV., HONOLULU. KEWALO 
BASIN MARINE MAMMAL LAB. 
Relative Sensitivities of Different Life Stages of 
Isognomon californicum to Cadmium Toxicity. 
W91-01308 5c 


HEALTH EFFECTS RESEARCH LAB., 
RESEARCH TRIANGLE PARK, NC. GENETIC 
TOXICOLOGY DIV. 
Recovery of 3-Chloro-4-(dichloromethyl)-5-hy- 
droxy-2(5H)-furanone from Water Samples on 
XAD Resins and the Effect of Chlorine on Its 
Mutagenicity. 
W91-01181 5A 


HEBREW UNIV. OF JERUSALEM (ISRAEL). 
INST. OF EARTH SCIENCES. 
Meta-Analytic Reappraisal of Statistical Results 
in the Environmental Sciences: The Case of a 
Hydrological Effect of Cloud Seeding. 
W91-01470 3B 


HEBREW UNIV., REHOVOTH (ISRAEL). 

DEPT. OF SOIL AND WATER SCIENCES. 
Rainfall Induced Soil Seal (C) A Dynamic 
Model with Kinetic Energy Instead of Cumula- 
tive Rainfall as Independent Variable. 
W91-01089 2G 





Rainfall Induced Soil Seal: (A) A Critical 
Review of Observations and Models. 
W91-01872 2G 


Rainfall Induced Soil Seal: (B) Application of a 
New Model to Saturated Soils. 
W91-01873 2G 


HEIDELBERG UNIV. (GERMANY, F.R.). 
DEPT. OF ZOOLOGY 1. 
Species-Specific Reaction of Liver Ultrastruc- 
ture in Zebrafish (Brachydanio rerio) and Trout 
(Salmo gairdneri) after Prolonged Exposure to 
4-Chloroaniline. 
W91-01317 5C 


HEIDELBERG UNIV. (GERMANY, F.R.). 
GEOGRAPHISCHES INST. 
Diurnal Variations in the Inorganic Solute Con- 
tent of Water Draining from an Alpine Snow- 
patch. 
W91-01083 2K 


HELSINKI UNIV. (FINLAND). DEPT. OF 
MICROBIOLOGY. 
Isolation and Characterization of Hepatotoxic 
Microcystin Homologs from the Filamentous 
Freshwater Cyanobacterium Nostoc sp. Strain 
152. 
W91-01761 2H 


Effects of Light, Temperature, Nitrate, Ortho- 
phosphate, and Bacteria on Growth of and He- 
patotoxin Production by Oscillatoria agardhii 
Strains. 

W91-01762 5B 


HELSINKI UNIV. (FINLAND). DEPT. OF 
ZOOLOGY. 
Physiological Responses to Severe Acid Stress 
in Four Species of Freshwater Clams (Unioni- 
dae). 
W91-02026 5C 


HERBERT H. LEHMAN COLL., BRONX, NY. 
DEPT. OF BIOLOGICAL SCIENCES. 
Morphometric and X-ray Energy Dispersive 
Approach to Monitoring pH-Altered Cadmium 
Toxicity in Anabaena flos-aquae. 
W91-02027 5C 


HILL (WILLIAM F.) AND ASSOCIATES, INC., 
GETTYSBURG, PA. 
Pressure Sewers Design Considerations and An- 
ticipated Maintenance. 
W91-01964 5D 


HONG KONG POLYTECHNIC, KOWLOON. 
DEPT. OF CIVIL AND STRUCTURAL 
ENGINEERING. 

Advection Simulation by Minimax-Characteris- 

tics Method. 

W91-01496 8B 


Hydrographic Surveys and Sedimentation in 
Deep Bay, Hong Kong. 
W91-01883 2J 


HONG KONG UNIV. DEPT. OF ZOOLOGY. 
Benthic Community Structure and the Effect of 
Rotenone Piscicide on Invertebrate Drift and 
Standing Stocks in Two Papua New Guinea 
Streams. 

W91-01767 2H 


HOOGHEEMRAADSCHAP VAN RIJNLAND, 
LEIDEN (NETHERLANDS). 
Comparison of Historical and Recent Data on 
Hydrochemistry and Phytoplankton in the Rijn- 
land Area (The Netherlands). 
W91-01352 5B 


HOUSTON DEPT. OF PUBLIC WORKS, TX. 
WASTEWATER DIV. 

Siphoning Sludge. 

W91-01485 5D 


OR-10 


ORGANIZATIONAL INDEX 
HEBREW UNIV., REHOVOTH (ISRAEL). DEPT. OF SOIL AND WATER SCIENCES. 


HYDROMETEROLOGICAL EXPERIMENT 
STATION OF POYANG LAKE, XINGZI 
(CHINA). 

Water Body Evaporation Experiment of Poyang 

lake (in Chinese). 

W91-01576 2H 


HYDROQUAL, INC., MAHWAH, NJ. 
Effects of Climate Warming on Dissolved 
Oxygen Concentrations in Lake Erie. 
W91-01391 2H 


Modeling of Wind-Induced Destratification in 
Chesapeake Bay. 
W91-01899 2L 


HYOGO PREFECTURE ENVIRONMENTAL 
SCIENCE INST., KOBE (JAPAN). 
Desorption of Odor Substances from Water 
Bodies to the Atmosphere. 
W91-01282 5G 


IDAHO NATIONAL ENGINEERING LAB., 
IDAHO FALLS. 
Program to Calculate Hydraulic Conductivity 
Using Slug Test Data. 
W91-01305 7C 


IDAHO UNIV., MOSCOW. COLL. OF MINES 
AND EARTH RESOURCES. 
Ground-Surface Delineation of Fractures Over 
Mined-Out Openings Using Carbon Dioxide 
Emissions. 
W91-01787 5G 


IDAHO UNIV., MOSCOW. DEPT. OF 
AGRICULTURAL ECONOMICS. 
Adopting Water-Conserving Irrigation Technol- 
ogy: The Case of Surge Irrigation in Arizona. 
W91-01405 3F 


IDAHO UNIV., MOSCOW. DEPT. OF PLANT, 
SOIL AND ENTOMOLOGICAL SCIENCES. 
Macroinvertebrate and Periphyton Response to 
Streambed Agitation for Release of Substrate- 
Trapped Hydrocarbons. 
W91-02019 3x¢ 


IFREMER, PARIS (FRANCE). 
Mathematical Model of Bacterial Contamination 
of the Morlaix Estuary (France). 
W91-01419 5B 


ILLINOIS NATURAL HISTORY SURVEY, 
CHAMPAIGN. 
A t of Manag: t Practices for Reduc- 
ing Pesticide Runoff from Sloping Cropland in 
Illinois. 
W91-01021 5G 





ILLINOIS STATE WATER SURVEY DIV., 
CHAMPAIGN. 
Importance of Natural Processes in Understand- 
ing Ecosystem Change: A Case Study of Limed 
Lakes. 
W91-01073 2H 


ILLINOIS STATE WATER SURVEY DIV., 
CHAMPAIGN. AQUATIC CHEMISTRY 
SECTION. 

Causes of Temporal Variability of Lead in Do- 

mestic Plumbing Systems. 

W91-01698 5B 


ILLINOIS UNIV., URBANA. DEPT. OF 
AGRONOMY. 
Phosphorus in Waters from Sewage Sludge 
Amended Lysimeters. 
W91-01107 5B 


Site Sewage Disposal: The Importance of the 
Wet Season Water Table. 
W91-01379 SE 


IMPERIAL CHEMICAL INDUSTRIES LTD., 
BILLINGHAM (ENGLAND). 
Agriculture: A Positive Contribution to Water 
Quality. 
W91-01249 5G 


IMPERIAL COLL. AT SILWOOD PARK, 
SUNNINGHILL (ENGLAND). DEPT. OF 
BIOLOGY. 

Effects of Lake Acidification on Aquatic Macro- 

phytes--A Review. 

W91-01105 5C 


IMPERIAL COLL. OF SCIENCE AND 
TECHNOLOGY, LONDON (ENGLAND). 
DEPT. OF CIVIL ENGINEERING. 

Identifying Flow Paths in Models of Surface 

Water Acidification. 

W91-01033 5B 


Use of a Compartmental Model to Develop 
Rules for the Interpretation of Water Quality 
Data. 

W91-01214 5B 


Behavior of Heavy Metals During Wastewater 
Treatment, I. Cadmium, Chromium and Copper. 
W91-02012 5D 


Behavior of Heavy Metals During Wastewater 
Treatment, II. Lead, Nickel, and Zinc. 
W91-02013 5D 


Behavior of Heavy Metals During Wastewater 
Treatment, III. Mercury and Arsenic. 
W91-02014 5D 


IMPERIAL COLL. OF SCIENCE AND 
TECHNOLOGY, LONDON (ENGLAND). 
PUBLIC HEALTH ENGINEERING LAB. 
Micropollutants in Water Used for Renal Dialy- 
sis: An International Perspective. 
W91-01227 5C 


INDIAN INST. OF SCIENCE, BANGALORE. 
DEPT. OF CIVIL ENGINEERING. 
Stochastic Models of Streamflow: Some Case 
Studies. 
W91-01461 2E 


Real-time Multipurpose Reservoir Operation: A 
Case Study. 
W91-01464 4A 


INDIANA GEOLOGICAL SURVEY, 
BLOOMINGTON. 
Unexpected Hydrologic Perturbation in an 
Abandoned Underground Coal Mine: Response 
to Surface Reclamation. 
W91-01098 4C 


INDIANA UNIV. AT BLOOMINGTON. DEPT. 
OF BIOLOGY. 
PIRLA Project (Paleoecological Investigation 
of Recent Lake Acidification): An Introduction 
to the Synthesis of the Project. 
W91-01498 5B 


Paleoecological Investigation of Recent Lake 
Acidification in the Adirondack Mountains, 
N.Y. 

W91-01499 5B 


INDIANA UNIV., BLOOMINGTON. SCHOOL 
OF PUBLIC AND ENVIRONMENTAL 
AFFAIRS. 

Sequentially Extracted Metals in Adirondack 

Lake Sediment Cores. 

W91-01500 2H 





INDIANA UNIV.-PURDUE UNIV. AT FORT 
WAYNE. DEPT. OF BIOLOGICAL SCIENCES. 
Response of Attached Bacteria to Zinc in Artifi- 
cial Streams. 
W91-01772 5C 


INGENIEUR-DIENST-NORD, 
INDUSTRIESTRASSE 32, 2806 OYTEN, 
GERMANY. 

Design and Construction of Treatment Process- 

es for Highway Runoff in the FRG. 

W91-02001 5D 


INNSBRUCK UNIV. (AUSTRIA). INST. FUER 
ZOOLOGIE. 
Effects of Cadmium on Murex trunculus from 
the Adriatic Sea: I. Accumulation of Metal and 
Binding to a Metallothionein-like Protein. 
W91-02020 5B 


Effects of Cadmium on Murex trunculus from 
the Adriatic Sea: II. Oxygen Consumption and 
Acclimation Effects. 

W91-02021 sc 


INSTITUT ARMAND-FRAPPIER, LAVAL 
(QUEBEC). CENTRE DE RECHERCHE EN 
MICROBIOLOGIE APPLIQUEE. 

Degradation of Phenol by a Bacterial Consorti- 

um Under Methanogenic Conditions. 

W91-01773 5D 


INSTITUT FUER WASSERFORSCHUNG 
G.M.B.H., DORTMUND (GERMANY, F.R.). 
Effects and Behaviour of Pollutants During Ar- 
tificial Groundwater Recharge. 
W91-01251 5B 


INSTITUT FUER WASSERFORSCHUNG 
G.M.B.H. DORTMUND, SCHWERTE 
(GERMANY, F.R.). 

Necessity of Bioassays in Water Quality Moni- 

toring. 

W91-01225 5A 


INSTITUT NATIONAL DE LA RECHERCHE 

SCIENTIFIQUE, RIMOUSKI (QUEBEC). 
Hydraulic Shock Loadings of Wastewater 
Treatment System to Urban Rainfall-Runoff 
(Effets Chocs Hydrauliques des Eaux Usees de 
Ruissellemaent Pluvial Urbain sur un Systeme de 
Traitement des Eaux). 
W91-01638 5D 


INSTITUT NATIONAL DE LA SANTE ET DE 
LA RECHERCHE MEDICALE, VILLENEUVE 
D’ASCQ (FRANCE). MICROBE 
ECOTOXICOLOGY UNIT 146. 
Interaction Between Components of Electroplat- 
ing Industry Wastes, Influence of the Receiving 
Water on the Toxicity of the Effluent. 
W91-01106 5C 


INSTITUT RUDJER BOSKOVIC, ZAGREB 
(YUGOSLAVIA). CENTER FOR MARINE 
RESEARCH. 
Distribution of Zinc, Lead, Cadmium and 
Copper Between Different Size Fractions of 
Sediments I. The Limski Kanal (North Adriatic 
Sea). 
W91-02009 5B 


Distribution of Zinc, Lead, Cadmium and 
Copper Between Different Size Fractions of 
Sediments II. The Krka River Estuary and the 
Kornati Islands (Central Adriatic Sea). 

W91-02010 5B 


INSTITUTE OF AGRICULTURAL 

ENGINEERING, HARARE (ZIMBABWE). 
Development, Calibration and Field Testing of a 
Soil Loss and a Runoff Model Derived from a 
Small-Scale Physical Simulation of the Erosion 
Environment on Arable Land in Zimbabwe. 
W91-01478 2J 


ORGANIZATIONAL INDEX 
KARLSRUHE UNIV. (GERMANY, F.R.). DEPT. OF APPLIED GEOLOGY. 


INSTITUTE OF HYDROLOGY, 
WALLINGFORD (ENGLAND). 
Hydrological Information 

HOMS. 
W91-01274 7C 


Transfer Using 


Comments on the Hydrochemical Regulation of 
the Halogen Elements in Rainfall, Stemflow, 
Throughfall and Stream Waters at an Acidic 
Forested Area in Mid-Wales. 

W91-01447 5B 


INSTITUTE OF TERRESTRIAL ECOLOGY, 
BANGOR (WALES). BANGOR RESEARCH 
STATION. 
Chemical Composition of Bulk Precipitation 
Across the Mountains of Snowdonia, U.K. 
W91-01820 2B 


INSTITUTE OF TERRESTRIAL ECOLOGY, 
EDINBURGH (SCOTLAND). 
Eutrophication: Assessment, Research and Man- 
agement with Special Reference to Scotland's 
Freshwaters. 
W91-01277 5C 


INSTITUTE OF TERRESTRIAL ECOLOGY, 
HUNTINGDON (ENGLAND). MONKS WOOD 
EXPERIMENTAL STATION. 
Uptake and Elimination of Waterborne Cadmi- 
um by the Fish Noemacheilus barbatulus L. 
(Stone Loach). 
W91-02023 5C 


INSTITUTO DE LA GRASA Y SUS 
DERIVADOS, SEVILLE (SPAIN). 
Influence of Immobilization Supports on Kinetic 
Constants of Anaerobic Purification of Olive 
Mill Wastewater. 
W91-01055 5D 


INSTITUTO DE PESQUISAS HIDRAULICAS, 
PORTO ALEGRE (BRAZIL). 
Statistical Characteristics of Some Estimators of 
Sediment and Nutrient Loadings. 
W91-01538 2J 


INSTITUTO NACIONAL DE INVESTIGACION 
Y DESARROLLO PESQUERO, MAR DEL 
PLATA (ARGENTINA). 
Tissue Distribution of Heavy Metals in Small 
Cetaceans from the Southwestern Atlantic 
Ocean. 
W91-01162 5B 


INSTITUTO NACIONAL DE 
INVESTIGACIONES AGRARIAS, MADRID 
(SPAIN). CENTRO DE INVESTIGACION Y 
TECNOLOGIA. 
Detection of Organic Toxic Pollutants in Water 
and Waste-Water by Liquid Chromatography 
and In Vitro Cytotoxicity Tests. 
W91-01712 5A 


INTERNATIONAL CROPS RESEARCH INST. 
FOR THE SEMI-ARID TROPICS, 
PATANCHERU (INDIA). 
Changes in West African Savanna Agriculture in 
Response to Growing Population and Continu- 
ing Low Rainfall. 
W91-01683 6D 


IONICS, INC., WATERTOWN, MA. 
Reclaiming Reverse Osmosis Blowdown with 
Electrodialysis Reversal. 
W91-01984 5D 


IOWA STATE UNIV., AMES. DEPT. OF 
AGRONOMY. 
Heat Stress, Plant-Available Soil Moisture, and 
Corn Yields in Iowa: A Short- and Long-Term 
View. 
W91-01703 3F 


IOWA UNIV., IOWA CITY. DEPT. OF 
CHEMICAL AND BIOCHEMICAL 
ENGINEERING. 
Acid Deposition in Central Japan. 
W91-01283 


ISTANBUL WATER AND SEWERAGE 

ADMINISTRATION, TURKEY. 
Water Quality Manag tin I 
a Cleaner Environment. 
W91-01254 5G 





bul: Creating 


JAMES COOK UNIV. OF NORTH 
QUEENSLAND, TOWNSVILLE (AUSTRALIA). 
DEPT. OF CIVIL AND SYSTEMS 
ENGINEERING. 
Scourhole Developments in Shallow Tailwater. 
W91-01674 8B 


JOENSUU UNIV. (FINLAND). DEPT. OF 
BIOLOGY. 
Effects of XAD-8 Fractions of Dissolved Organ- 
ic Carbon on the Sorption and Bioavailability of 
Organic Micropollutants. 
W91-02034 5B 


JOHANNES KEPLER UNIV., LINZ 
(AUSTRIA). DEPT. OF ANALYTICAL 
CHEMISTRY. 

GC-FTIRS: Applications in Organic Trace 

Analysis. 

W91-01956 SA 


JOHNS HOPKINS UNIV., BALTIMORE, MD. 
DEPT. OF GEOGRAPHY AND 
ENVIRONMENTAL ENGINEERING. 

Spatial Variability of Annual Precipitation and 

ENSO Events in Western Peru. 

W91-01463 2B 


JOHNS HOPKINS UNIV., SHADY SIDE, MD. 
ENVIRONMENTAL SCIENCES GROUP. 
Comparative Toxicity of Solvent Yellow 33 (2- 
(2’-Quinolinyl)-1,3-Indandione) and Solvent 
Green 3. (1,4-Di-p-Toluidino-Anthraquinone) 
Dyes to Freshwater Organisms. 
W91-01730 5c 


JOZSEF ATTILA UNIV., SZEGED 

(HUNGARY). DEPT. OF BIOCHEMISTRY. 
Effects of Pesticides on Some Biochemical Pa- 
rameters of Carp (Cyprinus carpio L). 
W91-01691 5C 


K.N. TOOSSI UNIV. OF TECHNOLOGY, 
TEHRAN (IRAN). DEPT. OF CIVIL 
ENGINEERING. 

Optimal Artificial Recharge in Intermittent Mul- 

tibasin System. 

W91-01554 4B 


KARACHI UNIV. (PAKISTAN). DEPT. OF 
BOTANY. 
Effects of Saline Water Irrigation on Growth 
and Mineral Distribution in Guar (Cyamopsis 
tetragonoloba (L.) Taub). 
W91-01149 3C 


KARLOVA UNIV., PRAGUE 
(CZECHOSLOVAKIA). FACULTY OF 
SCIENCE. 
Logging of Special Hydrogeological Wells. 
W91-01360 7B 


KARLSRUHE UNIV. (GERMANY, F.R.). 
DEPT. OF APPLIED GEOLOGY. 
Travel Times of Seepage Water Through Multi- 
layered Covering Systems for Hazardous Waste 
Sites. 
W91-01886 5B 
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KARLSRUHE UNIV. (GERMANY, F.R.). INST. FUER SIEDLUNGSWASSERWIRTSCHAFT. 


KARLSRUHE UNIV. (GERMANY, F.R.). INST. 
FUER SIEDLUNGSWASSERWIRTSCHAFT. 
Pollutants Attached to Particles from Drainage 
Areas. 
W91-01996 5B 


KATHOLIEKE UNIV. LEUVEN (BELGIUM). 
LAB. VOOR EXPERIMENTELE 
GEOMORFOLOGIE. 
Long Flume Study of the Dynamic Factors Af- 
fecting the Resistance of a Loamy Soil to Con- 
centrated Flow Erosion. 
W91-01878 2J 


KATHOLIEKE UNIV. NIJMEGEN 
(NETHERLANDS). LAB. OF AQUATIC 
ECOLOGY. 
Decomposition Rate, Chemical Composition and 
Nutrient Recycling of Nymphaea alba L. Float- 
ing Leaf Blade Detritus as Influenced by pH, 
Alkalinity and Aluminium in Laboratory Experi- 
ments. 
W91-01332 2H 


KENTUCKY AGRICULTURAL EXPERIMENT 
STATION, LEXINGTON. DEPT. OF 
AGRONOMY. 
Temporal Solubility Trends of Aluminum and 
Iron Leached from Coal Spoils and Contaminat- 
ed Soil Materials. 
W91-01007 5B 


Influence of Water Chemistry on Suspended 
Solids in Coal Mine Sedimentation Ponds. 
W91-01013 5D 
KIEL UNIV. (GERMANY, F.R.). INST. FUER 
MEERESKUNDE. 
Microorganisms in Marine Sediments: Consider- 
ations Concerning Activity Measurements. 
W91-01585 2J 


Measurement of CO2-Fixation in Sediments: 
Some Theoretical and Technical Aspects. 
W91-01586 


Atmospheric Input of Inorganic Nitrogen Spe- 
cies to the Kiel Bight. 
W91-01921 5B 


KING ABDULAZIZ UNIV., JEDDAH (SAUDI 
ARABIA). DEPT. OF HYDROGEOLOGY. 
Dimensionless Straight-Type Lines for Aquifer 


Tests. 
W91-01497 2F 


KINNERET LIMNOLOGICAL LAB., 
TIBERIAS (ISRAEL). 
Long Term Patterns in Nutrients, Phytoplank- 
ton and Zooplankton of Lake Kinneret and 
Future Predictions for Ecosystem Structure. 
W91-01337 5C 


KIOWA ENGINEERING CORP., DENVER, 
co 


Hydrologic Data Automation Using AutoCAD. 
W91-01202 7C 


Hyetograph Compositing Effects on Urban 
Runoff Modelling. 
W91-01206 71C 


KITAKYUSHU MUNICIPAL INST. OF 
ENVIRONMENTAL HEALTH SCIENCES 
(JAPAN). 
Succession of the Plankton Community during 
Coastal Reclamation with the Solid Wastes. 
W91-01943 


Change of Water Quality and Composition of 
Plankton in the Pond of Reclaimed Site. 
W91-01944 SE 


KOBE UNIV. (JAPAN). DEPT. OF 
AGRICULTURAL ENGINEERING. 
Application of a Simple Lumped River Flow 
Forecasting Model to Hillslope Soil Water Stor- 
age Estimation. 
W91-01086 2G 


OR-12 


KONGELIGE VETERINAER- OG 
LANDBOHOEJSKOLE, COPENHAGEN 
(DENMARK). INST. OF MICROBIOLOGY. 
Assimilation of Free Monosaccharides and 
Amino Acids Relative to Bacterial Production in 
Eutrophic Lake Water. 
W91-01598 2H 


KONSTANZ UNIV. (GERMANY, F.R.). 
LIMNOLOGICAL INST. 
Improved Assessment of Bacterial Production: 
Combined Measurements of Protein Synthesis 
via Leucine and Cell Multiplication via Thymi- 
dine Incorporation. 
W91-01605 2H 


KOREA ADVANCED INST. OF SCIENCE AND 
TECHNOLOGY, SEOUL (REPUBLIC OF 
KOREA). DEPT. OF CIVIL ENGINEERING. 
Acid Rain Model Development Considering Al- 
titudinal Precipitation Rate. 
W91-01286 5B 


KYOTO UNIV. (JAPAN). FACULTY OF 
AGRICULTURE. 
Effect of Extracellular Organic Carbon (EOC) 
from Phytoplankton on the Community Struc- 
ture of Oligotrophic Bacteria. 
W91-01590 2H 


KYOTO UNIV. (JAPAN). LAB. FOR PLANT 
ECOLOGICAL STUDIES. 
Nutrient Dynamics in a Floating Mat and Pond 
System with Special Reference to Its Vegeta- 
tion. 
W91-01126 2H 


KYUSHU UNIV., FUKUOKA (JAPAN). 
FACULTY OF AGRICULTURE. 
Comparative Study on the Toxicity, Absorption 
and Depuration of Fenitrothion and Its Oxon in 
Japanese Tiger Shrimp. 
W91-01960 5B 


LABORATOIRE CENTRAL DE LA 
LYONNAISE DES EAUX 38, RUE DE LA 
PRESIDENT WILSON, 78230 LE PECQ, 
FRANCE. 
Removal of Atrazine by Ozone and Ozone-Hy- 
drogen Peroxide Combinations in Surface 
Water. 
W91-01168 5F 


LABORATORIO MUNICIPAL DE 
BARCELONA (SPAIN). SECCION QUIMICA Y 
BROMATOLOGIA. 
Liquid Chromatographic Method with Fluores- 
cence Detection for the Determination of Poly- 
cyclic Aromatic Hydrocarbons in Environmen- 
tal Samples. 
W91-01714 SA 


LAKE COUNTY DEPT. OF HEALTH, 
WAUKEGAN, IL. 
Decreasing Chloride Trends Observed at Lake 
Erie Municipal Water Intakes. 
W91-01793 5G 


LAKEHEAD UNIV., THUNDER BAY 
(ONTARIO). DEPT. OF BIOLOGY. 
Ecological Relationships of Wild Rice, Zizania 
aquatica. 9. Production in Organic-Flocculent 
Sediments. 
W91-01373 2H 


LANCASTER UNIV. (ENGLAND). DEPT. OF 
BIOLOGICAL SCIENCES. 
Seasonal Variation of Thermophilic Campylo- 
bacters in Sewage Sludge. 
W91-01655 5B 


LANCASTER UNIV. (ENGLAND). INST. OF 
ENVIRONMENTAL AND BIOLOGICAL 
SCIENCES. 
Polynuclear Aromatic Hydrocarbon (PAH) 
Content of Archived Sewage Sludges. 
W91-01737 5A 


LAWRENCE BERKELEY LAB., CA. EARTH 
SCIENCES DIV. 
Two-Phase Relative Permeability and Capillary 
Pressure of Rough-Walled Rock Fractures. 
W91-01511 2F 


LAWRENCE LIVERMORE NATIONAL LAB., 
CA. ENVIRONMENTAL SCIENCES DIV. 
Household Exposure Models. 
W91-01076 5C 


LEICESTER POLYTECHNIC (ENGLAND). 
WATER CONTROL UNIT. 
Implementation of On-Line Control Scheme for 
City Water System. 
W91-01559 SF 


LEWIS AND CLARK COLL., PORTLAND, OR. 

NORTHWESTERN SCHOOL OF LAW. 
Queensland Rainforest and Wetlands Conflict: 
Australia’s External Affairs Power--Domestic 
Control and International Conservation. 
W91-01104 6E 


LILLE-1 UNIV., VILLENEUVE D’ASCQ 
(FRANCE). LAB. D'OPTIQUE 
ATMOSPHERIQUE. 
Determination from Space of Atmospheric Total 
Water Vapor Amounts by Differential Absorp- 
tion near 940 nm: Theory and Airborne Verifica- 
tion. 
W91-01472 7B 


LIMNOLOGISCH INST., NIEUWERSLUIS 
(NETHERLANDS). VIJVERHOF LAB. 
Note on the Measurement of Production of Pho- 
totrophic Bacteria in Deep Layers. 
W91-01614 2H 


Trace Determination of Lower Volatile Fatty 
Acids in Sediments by Gas Chromatography 
with Chemically Bonded FFAP Columns. 

W91-01919 5A 


LIMNOLOGISCH INST., OOSTERZEE 
(NETHERLANDS). TJEUKEMEER LAB. 
Abiotic Transformations of Iron and Phosphate 
in Humic Lake Water Revealed by Double- 
Isotope Labeling and Gel Filtration. 
W91-01048 2H 


LIMOGES UNIV. (FRANCE). LAB. DE GENIE 
CHIMIQUE, TRAITEMENT DES EAUX. 
Removal of Pesticides by Adsorption onto Pow- 
dered Activated Carbon: The Effect of Humic 
Substances. 
W91-01253 SF 


LIVERPOOL UNIV., PORT ERIN 

(ENGLAND). DEPT. OF MARINE BIOLOGY. 
Mollusc Thais haemastoma - An Exhibitor of 
‘Imposex’ and Potential Biological Indicator of 
Tributyltin Pollution. 
W91-01118 5C 


LONDON SCHOOL OF HYGIENE AND 
TROPICAL MEDICINE (ENGLAND). DEPT. 
OF TROPICAL HYGIENE. 
Effects of Various Biophysicochemical Condi- 
tions on Toxigenicity of Vibrio cholerae 01 
During Survival with a Green Alga, Rhizoclon- 
ium fontanum, in an Artificial Aquatic Environ- 
ment. 
W91-01801 2H 


LOUGHBOROUGH UNIV. OF TECHNOLOGY 
(ENGLAND). DEPT. OF CIVIL 
ENGINEERING. 
Investigation into the Performance Characteris- 
tics of Boundary Boxes Subjected to Vertical 
Loading. 
W91-01269 8B 





LOUISIANA STATE UNIV., BATON ROUGE. 
CENTER FOR ENERGY STUDIES. 
Direct Impacts of Outer Continental Shelf Ac- 
tivities on Wetland Loss in the Central Gulf of 
Mexico. 
W91-01099 y. 


LOUISIANA STATE UNIV., BATON ROUGE. 

CENTER FOR WETLAND RESOURCES. 
Mechanism for the Hydrogen Sulfide-Induced 
Growth Limitation in Wetland Macrophytes. 
W91-01042 2 


Processes Governing Marsh Formation in a 
Rapidly Subsiding Coastal Environment. 
W91-01088 2L 


Fate of Added N-15 Labelled Nitrogen in a 
Sagittaria lancifolia L. Gulf Coast Marsh. 
W91-01741 2H 


Relationships Between Wetland Fragmentation 
and Recent Hydrologic Changes in a Deltaic 
Coast. 

W91-01903 2L 


LOUISIANA STATE UNIV., BATON ROUGE. 
COASTAL ECOLOGY AND FISHERIES INST. 
Phytoplankton Biomass, Production and 
Growth Limitations on the Huanghe (Yellow 
River) Continental Shelf. 
W91-01058 2L 


LOUISIANA STATE UNIV., BATON ROUGE. 
COASTAL STUDIES INST. 
Salinity Trends in Louisiana Estuaries. 
W91-01902 2L 


LOUISIANA STATE UNIV., BATON ROUGE. 
DEPT. OF CHEMICAL ENGINEERING. 
Infiltration of Immiscible Contaminants in the 
Unsaturated Zone. 
W91-01296 5B 


LOUISIANA STATE UNIV., BATON ROUGE. 
DEPT. OF CHEMISTRY. 
Immobilization Mechanisms in Solidification/ 
Stabilization of Cd and Pb Salts Using Portland 
Cement Fixing Agents. 
W91-01182 5G 


LOUISIANA STATE UNIV., BATON ROUGE. 

DEPT. OF CIVIL ENGINEERING. 
Ground-Water Protection and Reclamation. 
W91-01152 5G 


LOUISIANA STATE UNIV., BATON ROUGE. 
DEPT. OF MARINE SCIENCE. 
Barotropic, Subtidal Exchange Between Calca- 
sieu Lake and the Gulf of Mexico. 
W91-01901 2H 


LOUISIANA STATE UNIV., BATON ROUGE. 
INST. FOR ENVIRONMENTAL STUDIES. 
Biodegradation of Chlorinated Hydrocarbons in 
an Immobilized Bed Reactor. 
W91-01948 5D 


LOUISIANA STATE UNIV., BATON ROUGE. 
LAB. FOR WETLAND SOILS AND 
SEDIMENTS. 

Nitrogen Cycling in Louisiana Gulf Coast 

Brackish Marshes. 

W91-01351 2L 


LOUISIANA STATE UNIV., BATON ROUGE. 
SCHOOL OF FORESTRY AND WILDLIFE 
MANAGEMENT. 

Effect of Tidal Flooding on Mortality of Juve- 

nile Muskrats. 

W91-01910 2L 


LOUISIANA STATE UNIV., BATON ROUGE. 
SCHOOL OF VETERINARY MEDICINE. 
Interaction of Carbon Tetrachloride with Beta- 
Naphthoflavone-Mediated Cytochrome P450 In- 
duction in Winter Flounder (Pseudopleuronectes 
americanus). 
W91-01279 5C 


ORGANIZATIONAL INDEX 
MASSACHUSETTS INST. OF TECH., CAMBRIDGE. RALPH M. PARSONS LAB. 


LOUISIANA STATE UNIV. MEDICAL 
CENTER, SHREVEPORT. 
Aluminum in Domestic Water: Overload May 
Be Hazardous to Dialysis Patients. 
W91-01382 5C 


LOUISIANA UNIVERSITIES MARINE 
CONSORTIUM, CHAUVIN. 
Comparison of the Diets of Gulf Killifish, Fun- 
dulus grandis Baird and Girard, Entering and 
Leaving a Mississippi Brackish Marsh. 
W91-01909 2L 


LOUISVILLE UNIV., KY. DEPT. OF 
BIOLOGY. 
Timing of Wave Disturbance and the Resistance 
and Recovery of a Freshwater Epilithic Mi- 
croalgal Community. 
W91-01810 2H 


LUBLIN TECHNICAL UNIV. (POLAND). 
DEPT. OF WATER AND WASTEWATER 
TECHNOLOGY. 
Chemical Threat to the Environment in Poland. 
W91-01887 5B 


LUND UNIV. (SWEDEN). DEPT. OF APPLIED 
MICROBIOLOGY. 
Conversion of Fat into Yeast Biomass in Protein- 
Containing Waste-Water. 
W91-01717 5D 


LUND UNIV. (SWEDEN). DEPT. OF 
PHYSICAL GEOGRAPHY. 
Regionalization and Spatial Estimation of Ethio- 
pian Mean Annual Rainfall. 
W91-01466 2B 


LYON-1 UNIV., VILLEURBANNE (FRANCE). 
LAB. D’HYDROBIOLOGIE ET ECOLOGIE 
SOUTERRAINES. 
Study of Aquatic Community Dynamics in a 
Karstic System by the Use of Artificial Sub- 
strates. 
W91-01766 2H 


MACDONALD COLL., STE. ANNE DE 
BELLEVUE (QUEBEC). DEPT. OF 
AGRICULTURAL ENGINEERING. 
Geotextiles as Sealing Liners for Earthen 
Manure Reservoirs: Part 1, Geotextile Porosity. 
W91-01700 5G 


Geotextiles as Sealing Liners for Earthen 
Manure Reservoirs: Part 2, Sealing Mechanisms. 
W91-01701 5G 


MACQUARIE UNIV., NORTH RYDE 
(AUSTRALIA). SCHOOL OF EARTH 
SCIENCES, 
Monitoring the Erosion of an Expressway 
During Its Construction: Problems and Lessons. 
W91-01459 2J 


MAINE UNIV. AT ORONO. DEPT. OF 
GEOLOGICAL SCIENCES. 
Thermal and Trophic Stability of Deeper Maine 
Lakes in Granite Watersheds Impacted by Acid 
Deposition. 
W91-01530 a 


MANITOBA UNIV., WINNIPEG. DEPT. OF 
CIVIL ENGINEERING. 
Effects of Ammonia on Anaerobic Digestion of 
Simple Organic Substrates. 
W91-01157 5D 


MANITOBA UNIV., WINNIPEG. DEPT. OF 
SOIL SCIENCE. 
Photochemistry of Halogenated Benzine Deriva- 
tives. X1. Effects of Sodium Chloride on the 
Aquatic Photodegradation of Bromoxynil (3,5- 
Dibromo-4-hydroxybenzonitrile) Herbicide. 
W91-01307 5B 


MARQUETTE UNIV., MILWAUKEE, WI. 
DEPT. OF ECONOMICS. 
Hydroelectric Dams and the Decline of Chinook 
Salmon in the Columbia River Basin. 
W91-01560 6G 


MARYLAND DEPT. OF NATURAL 
RESOURCES, ANNAPOLIS. 
Variations in Structure of Estuarine Fish Com- 
munities in Relation to Abundance of Submersed 
Vascular Plants. 
W91-01926 2L 


MARYLAND UNIV. AT BALTIMORE. DEPT. 
OF PATHOLOGY. 
Effect of Hardness and Salinity on Survival of 
Striped Bass Larvae. 
W91-01386 81 


MARYLAND UNIV., CAMBRIDGE. CENTER 
FOR ENVIRONMENTAL AND ESTUARINE 
STUDIES. 
Microbial Biomass in the Coastal Plume of 
Chesapeake Bay: Phytoplankton-Bacterioplank- 
ton Relationships. 
W91-01036 2L 


Bacterial Mediation in the Utilization of Carbon 
and Nitrogen from Detrital Complexes by Cras- 
sostrea virginica. 

W91-01141 2L 


MARYLAND UNIV., CAMBRIDGE. HORN 
POINT ENVIRONMENTAL LABS. 
Effects of Tributyltin on Defense-Related Ac- 
tivities of Oyster Hemocytes. 
W91-01311 5C 


MARYLAND UNIV., COLLEGE PARK. DEPT. 
OF AGRICULTURAL AND RESOURCE 
ECONOMICS. 

Use of Pump-Out Facilities by Recreational 

Boaters in Maryland. 

W91-01904 SE 


MARYLAND UNIV., COLLEGE PARK. DEPT. 
OF AGRONOMY. 
Nitrate Contamination of Groundwater under 
Irrigated Coastal Plain Soils. 
W91-01015 5B 


MARYLAND UNIV., SOLOMONS. 
CHESAPEAKE BIOLOGICAL LAB. 
Role of Nutrition in Regulating the Population 
Dynamics of Opportunistic, Surface Deposit 
Feeders in a Mesohaline Community. 
W91-01145 2L 


Effects of Tributyltin on Survival, Growth, 
Morphometry, and RNA-DNA Ratio of Larval 
Striped Bass, Morone saxatilis. 

W91-01687 > 


Effect of Environmental Storage Conditions on 
the Organic Content of Simulated Coal Lea- 
chates. 

W91-01689 5G 


MASSACHUSETTS INST. OF TECH., 

CAMBRIDGE. RALPH M. PARSONS LAB. 
Estimating the Effects of Dispersed Organic 
Polymers on the Sorption of Contaminants by 
Natural Solids. 2. Sorption in the Presence of 
Humic and Other Natural Macromolecules. 
W91-01180 5B 


Pitfalls of Sequential Extractions. 
W91-01428 





ORGANIZATIONAL INDEX 


MASSACHUSETTS PESTICIDE ANALYSIS LAB., AMHERST. 


MASSACHUSETTS PESTICIDE ANALYSIS 
LAB., AMHERST. 
Rapid Method for the Simultaneous Analysis of 
Chlorpyrifos, Isofenphos, Carbaryl, Iprodione, 
and Triadimefon in Groundwater by Solid-Phase 
Extraction. 
W91-01917 SA 


MASSACHUSETTS UNIV., AMHERST. 
SCHOOL OF PUBLIC HEALTH. 
Induction of Peroxisome Proliferation in Rain- 
bow Trout Exposed to Ciprofibrate. 
W91-01280 5C 


MASSACHUSETTS UNIV., AMHERST. 

WATER RESOURCES RESEARCH CENTER. 
Annual Program Report - 1989 (FY 1988), (Mas- 
sachusetts Water Resources Research Center). 
W91-01860 9D 


MASSACHUSETTS WATER RESOURCES 
AUTHORITY, BOSTON. 

Upgrading Antique Sewers. 

W91-01484 5B 


MASSEY UNIV., PALMERSTON NORTH 
(NEW ZEALAND). DEPT. OF SOIL SCIENCE. 
Simplified Analysis of Soil Water Flow to a 
Mole Drain. 
WS31-01476 2G 


MAX-PLANCK-INST. FUER LIMNOLOGIE, 
SCHLITZ (GERMANY, F.R.). 
LIMNOLOGISCHE FLUSSSTATION. 
Measurement of Exoenzymatic Activity in 
Streambed Sediments Using Methylumbelliferyl- 
Substrates. 
W91-01587 2J 


MAX-PLANCK-INST. FUER LIMNOLOGIE 
ZU PLOEN (GERMANY, F.R.). ABT. 
MIKROBENOEKOLOGIE. 

Ecological Aspects of Enzyme Regulation in 

Aquatic Bacteria. 

W91-01596 2H 


MAX-PLANCK-INST. FUER LIMNOLOGIE 
ZU PLOEN (GERMANY, F.R.). ABT. 
OEKOPHYSIOLOGIE. 
Phosphate (32P)-uptake Capabilities of Natural 
Picoplankton and Ultraplankton Communities in 
Lakes of Differing Degrees of Eutrophication. 
W91-01336 > 


MCGILL UNIV., MONTREAL (QUEBEC). 
DEPT. OF GEOGRAPHY. 
Methane Emissions from Fen, Bog and Swamp 
Peatlands in Quebec. 
W91-01719 SB 


MCGILL UNIV., MONTREAL (QUEBEC). 
DEPT. OF GEOLOGICAL SCIENCE. 
Heavy Metal Distribution in Sediments of 
Krishna River Basin, India. 
W91-01100 5B 


MCGILL UNIV., MONTREAL (QUEBEC). 
DEPT. OF METEOROLOGY. 
Radar Observations of Precipitation Production 
in Thunderstorms. 
W91-01430 2B 


MEERUT UNIV. (INDIA). DEPT. OF 
ZOOLOGY. 
Effect of Copper Sulfate on Hematology, Blood 
Chemistry, and Hepato-Somatic Index of an 
Indian Catfish, Heteropneustes fossilis (Block), 
and Its Recovery. 
W91-01325 sc 


MELBOURNE UNIV., PARKVILLE 
(AUSTRALIA). DEPT. OF CIVIL AND 
AGRICULTURAL ENGINEERING. 

Practical Aspects of Low-Flow Frequency 

Analysis. 

W91-01529 2E 


OR-14 


MELBOURNE UNIV., PARKVILLE 
(AUSTRALIA). DEPT. OF GEOGRAPHY. 
Channel Avulsion and River Metamorphosis: 
The Case of the Thomson River, Victoria, Aus- 
tralia. 
W91-01879 2E 


MELBOURNE UNIV., PARKVILLE 
(AUSTRALIA). DEPT. OF MICROBIOLOGY. 
Chemostat Studies of a Mixed Culture Growing 
on Phenolics. 
W91-01175 5D 


MEMORIAL UNIV. OF NEWFOUNDLAND, 
ST. JOHN’S. DEPT. OF EARTH SCIENCES. 
Recent Taxonomic Discoveries Concerning the 


Mussel Mytilus: Implications for Biomonitoring. 
W91-02030 SA 


MERRICK AND CO., DENVER, CO. 
Frequency Analysis of Trace Level Water Qual- 
ity Data with a Time Varying Censoring Level. 
W91-01198 5B 


METROPOLITAN DENVER SEWAGE 
DISPOSAL DISTRICT NO. 1, CO. 
Innovative Management of an Aerated/Faculta- 
tive Lagoon Suspended-Growth Biological 
Treatment System for High Strength Industrial 
Waste Stabilization. 
W91-01950 5D 


METROPOLITAN WASTE CONTROL 
COMMISSION, ST. PAUL, MN. 
Industrial Pretreatment: Cooperation--To a 
Point... 
W91-01565 5D 


MICHIGAN STATE UNIV., EAST LANSING. 
DEPT. OF FORESTRY. 
Nitrification in Sludge-Amended Michigan 
Forest Soils. 
W91-01029 SE 


MICHIGAN STATE UNIV., EAST LANSING. 
PESTICIDE RESEARCH CENTER. 
Effect of Short-Term Exposure to Pentachloro- 
phenol and Osmotic Stress on the Free Amino 
Acid Pool of the Freshwater Amphipod Gam- 
marus pseudolimnaeus Bousfield. 
W91-01967 5C 


MICHIGAN UNIV., ANN ARBOR. DEPT. OF 
CIVIL ENGINEERING. 
Effects of Organic Substrates on Dechlorination 
of Aroclor 1242 in Anaerobic Sediments. 
W91-01758 5B 


MICHIGAN UNIV., ANN ARBOR. SCHOOL 
OF NATURAL RESOURCES. 
Estimation of Recruitment Forgone Resulting 
from Larval Fish Entrainment. 
W91-01794 6G 


MID-PACIFIC ENVIRONMENTAL LAB., 
MOUNTAIN VIEW, CA. 
Supercritical Fluid Extraction and Its Applica- 
tion to Environmental Analysis. 
W91-01916 SA 


MIDDLESEX POLYTECHNIC, ENFIELD 
(ENGLAND). 
Water Quality Index for Use in the Operational 
Management of River Water Quality in Europe. 
W91-01215 5G 


MIDDLESEX POLYTECHNIC, ENFIELD 
(ENGLAND). URBAN POLLUTION 
RESEARCH CENTER. 

Transport of Heavy Metals Within a Small 

Urban Catchment. 

W9i-01992 5B 


Applications of Magnetic Measurements to Sedi- 
ment Tracing in Urban Highway Environments. 
W91-01997 SA 


MIDDLESEX POLYTECHNIC, LONDON 
(ENGLAND). FLOOD HAZARD RESEARCH 
CENTRE. 
Water Quality: The Public Dimension. 
W91-01218 5G 


MINISTRY OF AGRICULTURE, FISHERIES 

AND FOOD, LOWESTOFT (ENGLAND). 

DIRECTORATE OF FISHERIES RESEARCH. 
Iron and Manganese Geochemistry and the Dis- 
tribution of 239, 240 Pu and 241 Am in the 
Sediments of the North East Irish Sea. 
W91-02006 5B 


MINNESOTA STATE GOVERNMENT, ST. 
PAUL. 
Federal and State Roles in Environmental En- 
forcement: A Proposal for a More Effective and 
More Efficient Relationship. 
W91-01624 5G 


MINNESOTA UNIV., MINNEAPOLIS. DEPT. 
OF CIVIL AND MINERAL ENGINEERING. 
Fourier Domain Shape Analysis Methods: A 
Brief Review and an Illustrative Application to 
Rainfall Area Evolution. 
W91-01537 2B 


Relationship Between Chlorinated Hydrocar- 
bons and Organic Carbon in Sediment and 
Porewater. 

W91-01795 5B 


MINNESOTA UNIV., MINNEAPOLIS. 

LIMNOLOGICAL RESEARCH CENTER. 
Refuge Availability: A Key to Understanding 
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OREGON STATE UNIV., CORVALLIS. DEPT. 
OF MICROBIOLOGY. 
Comparison of a Gene Probe with Classical 
Methods for Detecting 2,4-Dichlorophenoxyace- 
tic Acid (2,4-D)-Biodegrading Bacteria in Natu- 
ral Waters. 
W91-01664 5B 


OREGON STATE UNIV., UNION. EASTERN 
OREGON AGRICULTURAL RESEARCH 
CENTER. 

Clipping Date Effects on Soil Water and Re- 

growth in Crested Wheatgrass. 

W91-01706 2G 


OSAKA UNIV. (JAPAN). FACULTY OF 
SCIENCE. 
Climate and Vegetation in China. III. Water 
Balance and Distribution of Vegetation. 
W91-01125 21 


OSLO UNIV. (NORWAY). DEPT. OF 
CHEMISTRY. 
Acid Precipitation Monitoring and Research. 
Review of Current Norwegian Activities. 
W91-01888 5G 


Assessment of Aluminum Mobilization and Path- 
ways in the Birkenes Catchment, Southern 
Norway. 

W91-01893 5B 


Are Mathematical Models Useful for Under- 
standing Water Acidification. 
W91-01894 5B 


OSMANIA UNIV., HYDERABAD (INDIA). 
DEPT. OF ZOOLOGY. 
In Vivo Recovery of Glycogen Metabolism in 
Hemolymph and Tissues of a Freshwater Field 
Crab Barytelphusa guerini on Exposure to Hexa- 
valent Chromium. 
W91-01324 5C 


OTAGO UNIV., DUNEDIN (NEW ZEALAND). 
DEPT. OF ZOOLOGY. 
Siltation of Stone-Surface Periphyton in Rivers 
by Clay-Sized Particles from Low Concentra- 
tions in Suspension. 
W91-01353 2J 


OTTAWA UNIV. (ONTARIO). DEPT. OF 
BIOLOGY. 
Yolk Retinoids (Vitamin A) in Eggs of the Her- 
ring Gull and Correlations with Polychlorinated 
Dibenzo-p-dioxins and Dibenzofurans. 
W91-01264  @ 


PACIFIC NORTHWEST FOREST AND 
RANGE EXPERIMENT STATION, 
WENATCHEE, WA. FORESTRY SCIENCES 
LAB. 
Metal Content of Fungal Sporocarps from 
Urban, Rural, and Sludge-Treated Sites. 
W91-01005 5B 


PARMA UNIV. (ITALY). IST. DI ECOLOGIA. 
Autotrophic and Heterotrophic ATP Pools in 
Microbial Communities: Suggestions for Separa- 
tion and for Bacterial Growth Rate Evaluation. 
W91-01595 SA 


Studies on the Decomposition of Lignocellulosic 
Carbon in a Flooded Ricefield Soil. 
W91-01602 2H 


PATUXENT WILDLIFE RESEARCH CENTER, 
DAVIS, CA. PACIFIC COAST FIELD 
STATION. 

Bioaccumulation of Selenium in Birds at Kester- 

son Reservoir, California. 

W91-02029 | 


PATUXENT WILDLIFE RESEARCH CENTER, 
LAUREL, MD. 
Selenium Accumulation and Elimination in Mal- 


lards. 
W91-01314 5B 


OR-18 


Acid Precipitation and Food Quality: Inhibition 
of Growth and Survival in Black Ducks and 
Mallards by Dietary Aluminum, Calcium, and 
Phosphorus. 

W91-01320 5C 


PELLISSIPPI INTERNATIONAL, INC., 
KNOXVILLE, TN. 
Stepwise Time Series Regression Procedure for 
Water Demand Model Identification. 
W91-01509 6D 


PENNSYLVANIA DEPT. OF 
ENVIRONMENTAL RESOURCES, 
HARRISBURG. BUREAU OF HAZARDOUS 
SITES AND SUPERFUND ENFORCEMENT. 
Murky Standards for Groundwater. 
W91-01096 2F 


PENNSYLVANIA DEPT. OF 
ENVIRONMENTAL RESOURCES, 
HARRISBURG. DIV. OF MINE DRAINAGE 
CONTROL AND RECLAMATION. 

Prediction of Mine Drainage Quality in Pennsyl- 

vania. 

W91-01963 5B 


PENNSYLVANIA STATE UNIV., UNIVERSITY 
PARK. DEPT. OF AGRONOMY. 
Triazine Herbicide Fate in a No-Tillage Corn 
(Zea mays L.)-Crownvetch (Coronilla varia L.) 
‘Living Mulch’ System. 
W91-01709 5B 


PENNSYLVANIA STATE UNIV., UNIVERSITY 

PARK. PESTICIDE RESEARCH LAB. 
Mutagens, Toxicants, and Other Constituents in 
Small City Sludges in New York State. 
W91-01974 5A 


PENNSYLVANIA UNIV., PHILADELPHIA. 
DEPT. OF SYSTEMS ENGINEERING. 
Immobilized-Cell Degradation of Chlorophen- 
ols. 
W91-01151 5D 


PERKINS COIE, WASHINGTON, DC, 
Stemming the Tide of Marine Debris Pollution: 
Putting Domestic and International Control Au- 
thorities to Work. 

W91-01093 5G 


PEROXIDATION SYSTEMS, INC., GARDENA, 
CA. 
Groundwater Treatment with Zero Air Emis- 
sions. 

W91-01946 5G 


PINETOWN REGIONAL WATER SERVICES 
CORP., NATAL (SOUTH AFRICA). 
Leakage Control in a Universally Metered Dis- 
tribution System: Pinetown Water's Experience. 
W91-01270 3D 


PITTSBURGH UNIV., PA. DEPT. OF CIVIL 
ENGINEERING. 
Flocculation in Turbulent Flow: Measurement 
and Modeling of Particle Size Distributions. 
W91-01752 SF 


PITTSBURGH UNIV., PA. SCHOOL OF 
ENGINEERING. 
Giardia in Wastewater: Effect of Treatment. 
W91-01173 


PLYMOUTH MARINE LAB. (ENGLAND). 
Computed and Observed Currents, Elevations, 
and Salinity in a Branching Estuary. 

W91-01129 2L 


Denitrification and Nitrous Oxide in the North 


Sea. 
W91-01935 5B 


Primary Production and Nitrogen Assimilation 
in the North Sea During July 1987. 
W91-01938 2L 


POITIERS UNIV. (FRANCE), LAB. DE 

CHIMIE DE L’EAU ET DES NUISANCES. 
Oxidation of Phenols in Water by Hydrogen 
Peroxide on Alumine Supported Iron (Oxyda- 
tion des Phenols par le Peroxyde D’Hydrogene 
en Milieu Aqueux en Presence de fer Supporte 
sur Alumine). 
W91-01418 2K 


POLISH ACADEMY OF SCIENCES, 
KRAKOW. INST. OF GEOGRAPHY AND 
SPATIAL ORGANIZATION. 

Variability and Dynamics of Leaching of the 

Flysch Carpathian Slope. 

W91-01078 2G 


POLISH ACADEMY OF SCIENCES, ZABRZE. 
INST. OF ENVIRONMENTAL 
ENGINEERING. 
Buffering Capacity of Coal Mine Spoils and Fly 
Ash as a Factor in the Protection of the Aquatic 
Environment. 
W91-01455 5G 


POLITECNICO DI TORINO (ITALY). INST. 
DI IDRAULICA. 
Flow Stability and Friction Factor in Rough 
Channels. 
W91-01494 8B 


POLYTECHNIC OF CENTRAL LONDON 
(ENGLAND). APPLIED ECOLOGY 
RESEARCH GROUP. 

Bioaccumulation and Toxicity of Zinc in the 

Green Alga, Cladophora glomerata. 

W91-01111 5C 


POLYTECHNIC OF THE SOUTH BANK, 
LONDON (ENGLAND). DEPT. OF 
BIOTECHNOLOGY. 

Shell as a Site of Lead Deposition in Helix 

aspersa. 

'W91-02025 5B 


PORTSMOUTH POLYTECHNIC (ENGLAND). 
SCHOOL OF BIOLOGICAL SCIENCES, 
Gravel Bed Hydroponic Systems Used for Sec- 
ondary and Tertiary Treatment of Sewage Efflu- 
ent. 
W91-01276 5D 


POST, BUCKLEY, SCHUH AND JERNIGAN, 
INC., COLUMBIA, SC, 
Integration of Long-Term Fish Kill Data with 
Ambient Water Quality Monitoring Data and 
Application to Water Quality Management. 
W91-01635 5C 


POST, BUCKLEY, SCHUH AND JERNIGAN, 
INC., ORLANDO, FL. 
Surface Water Discharge of Reverse Osmosis 
Concentrates. 
W91-01979 SE 


PRINCETON UNIV., NJ. DEPT. OF CIVIL 
ENGINEERING AND OPERATIONS 
RESEARCH. 
Biofilm Growth and the Related Changes in the 
Physical Properties of a Porous Medium. 2. Per- 
meability. 
W91-01532 2F 


Biofilm Growth and the Related Changes in the 
Physical Properties of a Porous Medium. 3. Dis- 
persivity and Model Verification. 

W91-01533 2F 


PRINCETON UNIV., NJ. DEPT. OF 
COMPUTER SCIENCE, 
Biofilm Growth and the Related Changes in the 
Physical Properties of a Porous Medium. 1. Ex- 
perimental Investigation. 
W91-01531 2F 





PRINCETON UNIV., NJ. GEOPHYSICAL 
FLUID DYNAMICS PROGRAM. 
Temporal Variability of Soil Wetness and Its 
Impact on Climate. 
W91-01090 2G 


PSC ENVIRONMENTAL SERVICES, 
LIMERICK, PA. 
Process Control Strategy for the Biological Re- 
duction of Phosphorous and Ammonia Nitrogen 
Utilizing the A/O Process. 
W91-01187 5D 


PULP AND PAPER RESEARCH INST. OF 
CANADA, POINTE CLAIRE (QUEBEC). 
Assessment of the Ontario Ministry of the Envi- 
ronment Protocols for Conducting Daphnia 
magna Acute Lethal Toxicity Tests with Pulp 
and Paper Mill Effluents. 
W91-01266 5C 


PUNJAB AGRICULTURAL UNIV., 
LUDHIANA (INDIA). DEPT. OF SOIL AND 
WATER ENGINEERING. 
Predicting Water Use and Water Application 
Efficiencies for Different Irrigation Depths in 
Wheat. 
W91-01115 3F 


PURDUE UNIV., LAFAYETTE, IN. DEPT. OF 

EARTH AND ATMOSPHERIC SCIENCES. 
Elucidating Ground-Water Flow Paths in a 
Desert Terrane by Geochemical Methods. 
W91-01784 2F 


Q.C. SERVICES, TETON, ID. 
Short Term Biotic Response Before and During 
the Treatment of an Acid Mine Drainage with 
Sodium Carbonate. 
W91-01358 5G 


QINGHAI INST. OF SALT LAKE, XINING 
(CHINA). 
Soda Lakes on Inner Mongolia Plateau, China. 
W91-01574 2H 


QUEBEC UNIV., MONTREAL. CENTRE 
GEOCHIMIE ISOTOPIQUE ET 
GEOCHRONOLOGIE. 
Biosedimentology and Paleohydrology of Holo- 
cene Stromatolites from Lake Tanganyika (Bio- 
sedimentologie des Stromatolites Holocenes du 
lac Tanganyika (Burundi). Implications Hydro- 
logiques). 
W91-01372 2J 


QUEBEC UNIV., RIMOUSKI. DEPT. OF 
OCEANOGRAPHY. 
Properties of Unstable Waves in the Lower St. 
Lawrence Estuary. 
W91-01431 2L 


QUEEN MARY COLL., LONDON 
(ENGLAND). SCHOOL OF BIOLOGICAL 
SCIENCES. 
Complexity, Entropy and Environmental Effect. 
W91-01229 5C 


Micro-Arthropod Seasonality 
Varying pH. 
W91-01339 2H 


in Streams of 


QUEEN’S UNIV., BELFAST (NORTHERN 
IRELAND). DEPT. OF CHEMICAL 
ENGINEERING. 

Fixed Bed Adsorption for the Removal of Pol- 

lutants from Water. 

W91-01110 5F 


QUEEN’S UNIV., KINGSTON (ONTARIO). 
DEPT. OF BIOLOGY. 
Utility of Scaled Chrysophytes for Inferring 
Lakewater pH in Northern New England Lakes. 
W91-01502 2H 


ORGANIZATIONAL INDEX 
RUTGERS - THE STATE UNIV., PISCATAWAY, NJ. DEPT. OF INDUSTRIAL 


QUEENSLAND UNIV., BRISBANE 
(AUSTRALIA). DEPT. OF MICROBIOLOGY. 
Inhibition of Growth of Legionella Species by 
Heterotrophic Plate Count Bacteria Isolated 
from Chlorinated Drinking Water. 
W91-01665 SF 


RAJASTHAN COLL. OF AGRICULTURE, 
UDAIPUR (INDIA). DEPT. OF AGRONOMY. 
Effect of Scheduling Irrigation and Phosphorus 
Levels on Yield of Pigeonpea in Gang Com- 
mand Area. 
W91-01116 3F 


RAVISHANKAR UNIV., RAIPUR (INDIA). 
DEPT. OF CHEMISTRY. 
Slurry-Explosive Plant Waste Waters: Environ- 
mental Impact and Treatment. 
W91-02008 s€ 


READING UNIV. (ENGLAND). DEPT. OF 
METEOROLOGY. 
Monitoring of Rainfall in Relation to the Con- 
trol of Migrant Pests. 
W91-01561 2B 


Modelling of Sandwave Evolution Resulting 
from Suspended and Bed Load Transport of 
Sediment. 

W91-01675 8B 


REGIONAL AGRICULTURAL RESEARCH 
STATION, KASARAGOD (INDIA). 
Effects of Irrigation Methods on Growth, Yield 
and Consumptive Use of Water of Banana cv. 
Nendran Grown in Clay Loam Soils. 
W91-01117 3F 


REGIONAL RESEARCH LAB., TRIVANDRUM 
(INDIA). 
Start-Up in Anaerobic Treatment of Natural- 
Rubber Effluent. 
W91-01056 5D 


REID, COLLINS AND ASSOCIATES LTD., 
VANCOUVER (BRITISH COLUMBIA). 
Risk Perception in International River Basin 
Management: The Plata Basin Example. 
W91-01119 6E 


RENTOKIL LTD., EAST GRINSTEAD 
(ENGLAND). RESEARCH AND 
DEVELOPMENT DIV. 
Fate of Selected Chlorinated Organic Com- 
pounds during Semi-Continuous Anaerobic 
Sludge Digestion. 
W91-01319 5D 


RESEARCH INSTITUTE OF 
ENVIRONMENTAL PROTECTION, YUNNAN, 
CHINA. 
Studies on the Physico-Chemical Properties of 
Water their Variation in the Erhai Lake (in 
Chinese). 
W91-01568 2H 


RESEARCH TRIANGLE INST., RESEARCH 
TRIANGLE PARK, NC, 
Semi-Empirical Approach to Estimate Vertical 
Transport by Nonprecipitating Convective 
Clouds on a Regional Scale. 
W91-01287 5B 


RESIDUALS MANAGEMENT TECHNOLOGY, 
INC., MADISON, WI. 
Preview Analysis of National Sludge Survey. 
W91-01661 SE 


RESOURCE TECHNOLOGIES GROUP, INC., 
MORGANTOWN, WV. 
Applications of Advanced Membrane Filtration 
to Industrial Wastewater Treatment and 
Groundwater Clean-up. 
W91-01965 5D 


RHODE ISLAND DEPT. OF 
ENVIRONMENTAL MANAGEMENT, 
PROVIDENCE. 

Application of QUAL II to Explore Wasteload 

Allocation Alternatives. 

W91-01197 5G 


RIJKSINSTITUUT VOOR DE 
VOLKSGEZONDHEID EN MILIEUHYGIENE, 
BILTHOVEN (NETHERLANDS). 
Water Quality Standards for Bacteriophages. 
W91-01238 5G 


RIJKSINSTITUUT VOOR DE 
VOLKSGEZONDHEID EN MILIEUHYGIENE, 
BILTHOVEN (NETHERLANDS). LAB. FOR 
ORGANIC-ANALYTICAL CHEMISTRY. 
Reversed-Phase Liquid | Chromatographic 
Column Switching for the Trace-Level Determi- 
nation of Polar Compounds. Application to 
Chloroallyl Alcohol in Ground Water. 
W91-01918 SA 


RIJKSWATERSTAAT, RIJSWIJK 
(NETHERLANDS). NORTH SEA 
DIRECTORATE. 

Mud Balance for Belgian-Dutch Coastal Waters 

Between 1969 and 1986. 

W91-01934 2J 


RIJKSWATERSTAAT, THE HAGUE 
(NETHERLANDS). DIV. OF TIDAL WATERS. 
Changes in Spatial Distribution of Primary Pro- 
duction, Photosynthetic Pigments and Phyto- 
plankton Species Composition During Two Sur- 
veys in the German Bight. 
W91-01939 2L 


ROBENS INST. OF INDUSTRIAL AND 
ENVIRONMENTAL HEALTH AND SAFETY, 
GUILDFORD (ENGLAND). TRACE ELEMENT 
LAB. 
Clinical and Environmental Effects of a Major 
Emergency Involving Public Water Supply. 
W91-01228 5G 


ROORKEE UNIV. (INDIA). DEPT. OF CIVIL 
ENGINEERING. 
Genesis of Free Hydraulic Jumps for Better 
Mixing. 
W91-01421 SF 


ROPER ORGANIZATION, INC., NEW YORK. 
Some Public Attitudes About Health and the 
Environment. 

W91-01377 6B 


ROSTEK SERVICES, INC., FORT MYERS, FL. 
Characterization of Desalting Concentrates. 
W91-01976 3A 


ROYAL INST. OF TECH., STOCKHOLM 
(SWEDEN). 
Mass Arrival of Sorptive Solute in Heterogene- 
ous Porous Media. 
W91-01521 5B 


RUTGERS - THE STATE UNIV., NEW 
BRUNSWICK, NJ. DEPT. OF FOOD 
SCIENCE. 
Nonpriority Analysis of the Wastewater Streams 
of Four Dye Manufacturing Facilities. 
W91-01172 5A 


RUTGERS - THE STATE UNIV., 
PISCATAWAY, NJ. DEPT. OF INDUSTRIAL 
ENGINEERING. 

Measuring the Productivity of Construction 

Maintenance Operations. 

W91-01749 SF 





ORGANIZATIONAL INDEX 


SAINT DAVID'S UNIV. COLL., LAMPETER (WALES). CENTRE FOR RESEARCH INTO 


SAINT DAVID’S UNIV. COLL., LAMPETER 
(WALES). CENTRE FOR RESEARCH INTO 
ENVIRONMENT AND HEALTH. 
Appraisal of the Potential Health Impacts of 
Sewage Disposal to UK Coastal Waters. 
W91-01278 5B 


SANTA CLARA COUNTY HEALTH DEPT., 
SAN JOSE, CA. 
Outbreak of Pontiac Fever Due to Legionella 
anisa. 
W91-01032 x 


SAO PAULO UNIV. (BRAZIL). INST. 
OCEANOGRAFICO. 
Cananeia Lagoon Estuarine System, Sao Paulo, 
Brazil. 
W91-01135 2L 


Variability of Mangrove Ecosystems Along the 
Brazilian Coast. 
W91-01136 2L 


SAVANNAH RIVER ECOLOGY LAB., AIKEN, 
SC. 


Effect of Nutrient Content on Leaf Decomposi- 
tion in a Coastal Plain Stream: A Comparison of 
Green and Senescent Leaves. 

W91-01742 2H 


SCRIPPS INSTITUTION OF 
OCEANOGRAPHY, LA JOLLA, CA. 
Record-Breaking Rise of Great Salt Lake in 
1981-1986 Related to Anomalous Mid-Tropas- 
pheric Wind Patterns. 
W91-01580 2H 


SCRIPPS INSTITUTION OF 
OCEANOGRAPHY, LA JOLLA, CA. CENTER 
FOR COASTAL STUDIES. 
Modification of Coastal Currents by Power 
Plant Intake and Thermal Discharge Systems. 
W91-01057 8B 


SEGHERS (N.V.) ENGINEERING, 
WILLEBROEK (BELGIUM). 
Autothermal Fluid Bed for Sludge Incineration. 
W91-01244 5 


SEMI-ARID FOOD GRAIN RESEARCH AND 
DEVELOPMENT OFFICE, OUAGADOUGOU 
(BURKINA FASO). 
Effect of Rock Bunds and Tied Ridges on Soil 
Water Content and Soil Properties in the Sudan 
Savannah of Burkina Faso. 
W91-01330 3F 


SENTER FOR INDUSTRIFORSKNING, OSLO 
(NORWAY). 
Aluminum Mobilization in Soil and Stream 
Waters at Three Norwegian Catchments with 
Different Acid Deposition and Site Characteris- 
tics. 
W91-01895 5B 


SEVERN-TRENT LABS., COVENTRY 
(ENGLAND). 
Virological Quality of Bathing Waters in Eng- 
land. 
W91-01235 5B 


Microbiological Quality of an Inland Surface 
Water Used for Recreational Purposes. 
W91-01237 5B 


SHEFFIELD CITY POLYTECHNIC 
(ENGLAND). 
Pollution Aspects of Storm-Sewage Overflows. 
W91-01268 5B 


SHIGA PREFECTURAL INST. OF PUBLIC 
HEALTH AND ENVIRONMENTAL SCIENCE, 
OTSU (JAPAN). 
Influence of pH on the Accumulation of Tri-N- 
Butyltin Chloride and Triphenyltin Chloride in 


Carp. 
W91-01774 5B 


SHIMONOSEKI UNIV. OF FISHERIES 
(JAPAN). LAB. OF MICROBIOLOGY. 
Utilization of Hydrocarbon Substrates by Heavy 
Oil-degrading Bacteria Isolated from the Sea 
Water of Oil-Polluted Bisan Seto. 
W91-01945 5G 


Simple and Rapid Method for Screening of 
Heavy Oil-Degrading Bacteria from Marine En- 
vironment. 

W91-01961 5G 


SHINSHU UNIV., MATSUMOTO (JAPAN). 
SCHOOL OF ALLIED MEDICAL SCIENCES. 
Carbon Flux from Phytoplankton to Free- 
Living Bacterial DNA. 
W91-01591 2H 


SIMON FRASER UNIV., BURNABY (BRITISH 
COLUMBIA). DEPT. OF BIOLOGICAL 
SCIENCES. 
Sublethal and Acute Toxicity of the Ethylene 
Glycol Butyl Ether Ester Formulation of Triclo- 
pyr to Juvenile Coho Salmon (Oncorhynchus 
kisutch). 
W91-02039 5C 


SIMON FRASER UNIV., BURNABY (BRITISH 
COLUMBIA). NATURAL REOURCE 
MANAGEMENT PROGRAM. 
Coastal Zone Management in British Columbia: 
An Institutional Comparison with Washington, 
Oregon, and California. 
W91-01618 6E 


SIRRINE ENVIRONMENTAL 
CONSULTANTS, GREENVILLE, SC. 
Effect of Selected RCRA Compounds on Acti- 
vated Sludge Activity. 
W91-01171 5D 


SLOVENSKA AKADEMIA VIED, 
BRATISLAVA (CZECHOSLOVAKIA). USTAV 
HYDROLOGIE A HYDRAULIKY. 
Seasonal Description of the Quality and Quanti- 
ty of Snowmelt in a Mountainous Region Using 
an Integrated Model. 
W91-01460 2c 


SOFIA UNIV. (BULGARIA). DEPT. OF 
ECOLOGY. 
Method of Measuring the Dehydrogenase Activ- 
ity of Sediments. 
W91-01588 2J 


SOIL CONSERVATION SERVICE, 
GUNNEDAH (AUSTRALIA). 
Rates and Mechanisms of Discontinuous Gully 
Erosion in a Red-Brown Earth Catchment, New 
South Wales, Australia. 
W91-01877 2J 


SOLVAY AND CIE S.A., BRUSSELS 
(BELGIUM). CENTRAL LAB. 
Rate of Degradation of 1,1,1-Trichloroethane in 
Water by Hydrolysis and Dehydrochlorination. 
W91-01729 5B 


SOUTH BOHEMIAN BIOLOGICAL CENTRE, 
CESKE BUDEJOVICE (CZECHOSLOVAKIA). 
Effect of Periodic Illumination on Nitrification 
in the Continuous Cultivation. 
W91-01604 2H 


Modelling Seasonal Changes of Epilimnetic Bac- 
teria on the Basis of Phyto- and Zooplankton 
Dynamics. 

W91-01612 2H 


SOUTH DAKOTA STATE UNIV., 
BROOKINGS. DEPT. OF AGRICULTURAL 
ENGINEERING. 
Evaluate a Soil Loss Prediction Model Com- 
bined with an Infiltration Model for Tilled Soils. 
W91-01861 2G 


Surface Cover Effects on Soil Infiltration. 
W91-01863 2G 


SOUTH STAFFORDSHIRE WATERWORKS 
CO., WALSALL (ENGLAND). 
New Technology in a Water Company. 
W91-01273 5F 


SOUTHERN CALIFORNIA METROPOLITAN 

WATER DISTRICT, LOS ANGELES. 
Ultraviolet Disinfection of Potable Water. 
W91-01179 5F 


SOUTHWEST KANSAS RESEARCH- 
EXTENSION CENTER, GARDEN CITY. 
Cropping System and Tillage Effects on Avail- 
able Soil Water and Yield of Grain Sorghum and 
Winter Wheat. 
W91-01705 3F 


STAATLICHES INST. FUER 
SEENFORSCHUNG UND FISCHEREIWESEN, 
LANGENARGEN (GERMANY, F.R.). 
Bacterial Net Production Approaching Zero--A 
Frequent Phenomenon in Pelagic Environments. 
W91-01606 2H 


STANFORD UNIV., CA. DEPT. OF CIVIL 
ENGINEERING. 
Field Evaluation of In-Situ Biodegradation of 
Chlorinated Ethenes: Part 2, Results of Biosti- 
mulation and Biotransformation Experiments. 
W91-01299 5G 


Field Evaluation of In-Situ Biodegradation of 
Chlorinated Ethenes: Part I, Methodology and 
Field Site Characterization. 

W91-01789 5G 


STATE UNIV. OF NEW YORK AT ALBANY. 
ATMOSPHERIC SCIENCES RESEARCH 
CENTER. 
Analysis of RADM Gas Concentration Predic- 
tions Using OSCAR and NEROS Monitoring 
Data. 
W91-01285 5B 


STATE UNIV. OF NEW YORK AT BUFFALO. 
DEPT. OF CIVIL ENGINEERING. 
Substrate and Biomass Transport in a Porous 
Medium. 
W91-01534 2F 


STATE UNIV. OF NEW YORK AT STONY 
BROOK. MARINE SCIENCES RESEARCH 
CENTER. 

Oceanic and Estuarine Ammonium Oxidation: 

Effects of Light. 

W91-01046 2L 


STATE UNIV. OF NEW YORK AT 
SYRACUSE. COLL. OF ENVIRONMENTAL 
SCIENCE AND FORESTRY. 

Soil Solution Chemistry of an Adirondack Spo- 

dosol: Lysimetry and N Dynamics. 

W91-01693 2K 


STATIUNEA DE CERCETARI STEJARUL, 
PIATRA-NEAMT (ROMANIA). 
GEOMORPHOLOGY LAB. 
Channel Sediment Variability Along a River: A 
Case Study of the Siret River (Romania). 
W91-01875 2E 


STEVENS INST. OF TECH., HOBOKEN, NJ. 
DEPT. OF CIVIL, ENVIRONMENTAL AND 
COASTAL ENGINEERING. 
Mechanisms of Compressible 
Shrinkage. 
W91-01150 5D 


Sludge Cake 





STEWART ENVIRONMENTAL 

CONSULTANTS, INC., FORT COLLINS, CO. 
Flood Hydrograph for Ungaged Watershed. 
W91-01207 7C 


STIRLING UNIV. (SCOTLAND). DEPT. OF 
ENVIRONMENTAL SCIENCE. 
Soil and Soil Solution Chemical Composition at 
Three Sites within the Loch Dee Catchment, 
SW Scotland. 
W91-01480 2K 


STONE AND WEBSTER ENGINEERING 
CORP., FORT LAUDERDALE, FL. 
Historic Development of the Concentrate Regu- 
lations. 
W91-01977 5G 


High Recovery Reverse Osmosis. 
W91-01985 3A 


STUTTGART UNIV. (GERMANY, F.R.). INST. 
FUER SIEDLUNGSWASSERBAU, 
WASSERGUETE- UND 
ABFALLWIRTSCHAFT. 

Decontamination of Highway Surface Runoff in 

the FRG. 

W91-02002 5G 


SURREY UNIV., GUILDFORD (ENGLAND). 
CENTRE FOR INFORMATION 
TECHNOLOGY RESEARCH. 
Q2X: An (Expert) Systems Approach to Quanti- 
ty and Quality Management of Strategic Re- 


sources. 
W91-01213 5G 


SURREY UNIV., GUILDFORD (ENGLAND). 
DEPT. OF BIOCHEMISTRY. 
Photographic Screening Procedure for Triazine 
Herbicides in Water Using an Enhanced Lumi- 


nescent Immunoassay. 
W91-01230 5A 


SURREY UNIV., GUILDFORD (ENGLAND). 
DEPT. OF CHEMICAL ENGINEERING. 
Control of Nitrogenous Pollution. 
W91-01250 5D 


Variability Reduction Model for Wastewater 
Treatment. 
W91-01255 5D 


SURREY UNIV., GUILDFORD (ENGLAND). 
DEPT. OF CHEMISTRY. 
Multi-Element Analysis of Natural Water Using 
Inductively Coupled Plasma-Source Mass Spec- 
trometry (ICP-MS). 
W91-01219 SA 


SURREY UNIV., GUILDFORD (ENGLAND). 
DEPT. OF MATERIALS SCIENCE AND 
ENGINEERING. 

Contamination of Potable Water by Corrosion of 

Tin-Lead Soldered Joints. 

W91-01222 5B 


SURREY UNIV., GUILDFORD (ENGLAND). 

DEPT. OF MICROBIOLOGY. 
Beta-Glucuronidase as a Rapid Colorimetric 
Assay for E. Coli in Water and Sewage Samples. 
W91-01242 SA 


Rotavirus as a Viral Indicator in Shellfish. 
W91-01243 


SUSSEX UNIV., BRIGHTON (ENGLAND). 
SCHOOL OF BIOLOGICAL SCIENCES. 
Distribution of Short Chain Carboxylic Acids in 
Eutrophic Drainage Channels. 
W91-01359 5B 


SWEDISH ENVIRONMENTAL RESEARCH 
INST., KARLSKRONA. 
Fate and Effects of Pulp Mill Chlorophenolic 
4,5,6-Trichloroguaiacol in a Model Brackish 
Water Ecosystem. 
W91-01816 5B 


ORGANIZATIONAL INDEX 


TEXAS UNIV. HEALTH SCIENCE CENTER AT HOUSTON. SCHOOL OF PUBLIC HEALTH. 


SWEDISH ENVIRONMENTAL RESEARCH 
INST., STOCKHOLM. 
Incorporation of a Subacute Test with Zebra 
Fish into a Hierarchical System for Evaluating 
the Effect of Toxicants in the Aquatic Environ- 
ment. 
W91-01327 5C 


SYDNEY UNIV. (AUSTRALIA). OCEAN 
TECHNOLOGY GROUP. 
Tidal Dynamics of the Water Table in Beaches. 
W91-01528 2F 


SYRACUSE UNIV., NY. DEPT. OF CIVIL 

AND ENVIRONMENTAL ENGINEERING. 
Surface Ionization of Polynuclear Species in 
AK(IIT) Hydrolysis--I. Titration Results. 
W91-01413 SF 


Surface Ionization of Polynuclear Species in 
AK(IIl) Hydrolysis--II. A Conditional Equilibri- 
um Model. 

W91-01414 SF 


TAMIL NADU AGRICULTURAL UNIV., 
COIMBATORE (INDIA). DEPT. OF 
AGRICULTURAL MICROBIOLOGY. 
Effect of Pulp and Paper Mill Effluent Irrigation 
on Carbon Dioxide Evolution in Soils. 
W91-01987 SE 


TECHNION - ISRAEL INST. OF TECH., 
HAIFA. FACULTY OF CIVIL ENGINEERING. 
Effect of Feed Composition, Aerobic Volume 
Fraction and Recycle Rate on Nitrogen Remov- 
al in the Single-Sludge System. 
W91-01426 5D 


Control of Sludge Settling Characteristics in the 
Single-Sludge System, A Hypothesis. 
W91-01427 5D 


TECHNISCHE UNIV. HAMBURG-HARBURG 
(GERMANY, F.R.). ARBEITSBEREICH 
UMWELTSCHUTZTECHNIK. 
Determination of the Origin of Suspended 
Matter and Sediments in the Elbe Estuary Using 
Natural Tracers. 
W91-01132 2L 


TECHNISCHE UNIV., VIENNA (AUSTRIA). 
INST. FUER HYDRAULIK 
GEWASSERKUNDE UND 
WASSERWIRTSCHAFT. 

Kinematic Cascades: Derivation of a General- 

ized Shock Formation Criterion. 

W91-01673 8B 


TENNESSEE UNIV., KNOXVILLE. COLL. OF 
VETERINARY MEDICINE. 
Structure-Toxicity Relationships for Selected 
Weak Acid Respiratory Uncouplers. 
W91-01364 5C 


TENNESSEE UNIV., KNOXVILLE. DEPT. OF 
AGRICULTURAL ENGINEERING. 
Septic System Efficiency: Parallel and Serial 
Methods for Distributing Effluent. 
W91-01381 5D 


TENNESSEE UNIV., KNOXVILLE. 
GRADUATE PROGRAM IN ECOLOGY. 
Effects of Sublethal Exposure to Chlorine on the 
Uptake of Polychlorinated Biphenyl Congeners 
by Rainbow Trout, Salmo gairdneri (Richard- 
son). 
W91-01367 5C 


TEXACO, INC., BEACON, NY. 
Removal of Organics from Offshore Produced 
Waters Using Nanofiltration Membrane Tech- 
nology. 
W91-01951 5D 


TEXAS A AND M UNIV., COLLEGE 
STATION. DEPT. OF BIOLOGY. 
Metabolic Response of Grass Shrimp Palaemon- 
etes kadiakensis Rathbun, to Acute Exposure of 
Sublethal Changes in pH. 
W91-01366 5C 


TEXAS A AND M UNIV., COLLEGE 
STATION. DEPT. OF METEOROLOGY. 
Time Scales and Variability of Area-Averaged 
Tropical Oceanic Rainfall. 
W91-01446 2B 


TEXAS A AND M UNIV., COLLEGE 
STATION. DEPT. OF OCEANOGRAPHY. 
Butyltins in Sediments and Bivalves from U.S. 
Coastal Areas. 
W91-01735 5B 


NOAA's Status and Trends Mussel Watch Pro- 
gram: Chlorinated Pesticides and PCBs in Oys- 
ters (Crassostrea virginica) and Sediments from 
the Gulf of Mexico. 

W91-01933 5A 


TEXAS CHRISTIAN UNIV., FORT WORTH. 
DEPT. OF BIOLOGY. 
Acute Toxicities of Five Synthetic Pyrethroid 
Insecticides to Daphnia magna and Ceriodaph- 
nia dubia. 
W91-01263 5c 


Effects of Short-term Pulses of Atrazine on At- 
tached Algal Communities in a Small Stream. 
W91-02040 5C 


TEXAS UNIV. AT AUSTIN. BUREAU OF 
ECONOMIC GEOLOGY. 
Stream Functions and Equivalent Freshwater 
Heads for Modeling Regional Flow of Variable- 
Density Groundwater. 1. Review of Theory and 
Verification. 
W91-01524 2F 


Stream Functions and Equivalent Freshwater 
Heads for Modeling Regional Flow of Variable- 
Density Groundwater. 2. Application and Impli- 
cations for Modeling Strategy. 

W91-01525 2F 


TEXAS UNIV. AT AUSTIN. DEPT. OF 
CHEMISTRY. 
Investigation of the Metal-Algae Binding Site 
with 113-Cd Nuclear Magnetic Resonance. 
W91-01060 5B 


TEXAS UNIV. AT AUSTIN. DEPT. OF CIVIL 
ENGINEERING. 
Model for Water Distribution System Reliabil- 
ity. 
W91-01495 SF 


TEXAS UNIV. AT AUSTIN, PORT ARANSAS. 
PORT ARANSAS MARINE LAB. 
Rapid Ammonium Cycling and Concentration- 
Dependent Partitioning of Ammonium and 
Phosphate: Implications for Carbon Transfer in 
Planktonic Communities. 
W91-01043 2H 


TEXAS UNIV. HEALTH SCIENCE CENTER 
AT HOUSTON. SCHOOL OF PUBLIC 
HEALTH. 
Effects of Salinity, Temperature, and Cadmium 
on Cadmium-binding Protein in the Grass 
Shrimp, Palaemonetes pugio. 
W91-01309 5B 





ORGANIZATIONAL INDEX 


THESSALONIKI UNIV., SALONIKA (GREECE). ENVIRONMENTAL POLLUTION CONTROL 


THESSALONIKI UNIV., SALONIKA 
(GREECE). ENVIRONMENTAL POLLUTION 
CONTROL LAB. 
Examination and Chemical Treatment of Indus- 
trial Solid Wastes for Safe Land Application. I. 
Evaluation of Toxic Elements Present in Solid 
Wastes from a Fertilizer and Chemical Plant. 
W91-01452 5E 


Determination of Trace Quantities of Organotin 
Compounds in Coastal Waters of Greece by 
Graphite Furnace Atomic Absorption Spec- 
trometry. 

W91-01823 SA 


THESSALONIKI UNIV., SALONIKA 
(GREECE). INST. OF METEOROLOGY AND 
CLIMATOLOGY. 
Temporal and Spatial Characteristics of Annual 
Precipitation over the Balkans in the Twentieth 
Century. 
W91-01467 2B 


THOMAS HUNT MORGAN SCHOOL OF 
BIOLOGICAL SCIENCES, LEXINGTON, KY. 
Effects of Acid-Mine Drainage on the Chemical 
and Biological Character of an Alkaline Head- 
water Stream. 
W91-01688 5C 


TIERAERZTLICHE HOCHSCHULE 
HANNOVER (GERMANY, F.R.). INST. FUER 
ZOOLOGIE. 
Studies on the Chemistry of Interstitial Water 
Taken from Defined Horizons in the Fine Sedi- 
ments of Bivalve Habitats in Several Northern 
German Lowland Waters: I. Sampling Tech- 


niques. 
W91-01768 2H 


TOHOKU UNIV., SENDAI (JAPAN). 
GEOPHYSICAL INST. 
Prediction Model for Snowmelt, Snow Surface 
Temperature and Freezing Depth Using a Heat 
Balance Method. 
W91-01469 2C 


TOKYO METROPOLITAN RESEARCH INST. 
FOR ENVIRONMENTAL PROTECTION 
(JAPAN). 

Trends of Air Quality and Atmospheric Deposi- 

tion in Tokyo. 

W91-01284 5B 


TOKYO METROPOLITAN UNIV. (JAPAN). 
DEPT. OF BIOLOGY. 
Seasonal Variations of Population Density and 
Activity of Sulfate-Reducing Bacteria in Off- 
shore and Reed Sediments of a Hypertrophic 
Freshwater Lake. 
W91-01072 2H 


TOKYO UNIV. (JAPAN). INST. OF APPLIED 
MICROBIOLOGY. 
Reduction of Toxic Chromate in an Industrial 
Effluent by Use of a Chromate-Reducing Strain 
of Enterobacter Cloacae. 
W91-01641 5D 


TOKYO UNIV. (JAPAN). OCEAN RESEARCH 
INST. 
Estimation of Ammonification and Ammonium 
Assimilation in Surficial Coastal and Estuarine 
Sediments. 
W91-01035 2L 


TORONTO UNIV. (ONTARIO), DEPT. OF 
GEOGRAPHY. 
Identification, Characterization, and Hydrologi- 
cal Implications of Water Repellency in Moun- 
tain Soils, Southern British Columbia. 
W91-01080 2G 


Variability of Particle Size Characteristics of 
Sheetwash Sediments and Fluvial Suspended 
Sediment in a Small Semiarid Catchment, 
Kenya. 

W91-01084 2 
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Laboratory Experiments on Crust Development 
and Rainsplash Erosion of Loess Soils, China. 
W91-01087 25 


TORONTO UNIV. (ONTARIO). DEPT. OF 
ZOOLOGY. 
Potential Loss of Thermal Habitat for Brook 
Trout, Due to Climatic Warming, in Two 
Southern Ontario Streams. 
W91-01397 8I 


Sea Lamprey as an Early Responder to Climate 
Change in the Great Lakes Basin. 
W91-01398 2B 


Influence of Temperature Changes on Aquatic 
Ecosystems: An Interpretation of Empirical 
Data. 

W91-01403 2B 


TORONTO UNIV. (ONTARIO). INST. FOR 
ENVIRONMENTAL STUDIES. 
Epiphytic Zoobenthos Density and Biomass 
within Low Alkalinity, Oligotrophic Lakes on 
the Canadian Shield. 
W91-01338 sc 


TRENT UNIV., PETERBOROUGH 

(ONTARIO). DEPT. OF GEOGRAPHY. 
Metolachlor Transport in Surface Runoff. 
W91-01020 5B 


TRONDHEIM UNIV. (NORWAY). DEPT. OF 
ZOOLOGY. 
Effects of Ingested Crude Oil on Thyroid Hor- 
mones and on the Mixed Function Oxidase 
System in Ducks. 
W91-01775 bd 


TULANE UNIV., NEW ORLEANS, LA. 


User Defined Conduits in the EXTRAN Block 
of SWMM. 
W91-01189 4C 


Application of SWMM in the New Orleans 
Area. 
W91-01195 4c 


TURKU UNIV. (FINLAND). DEPT. OF 
BIOLOGY. 
Effects of Acidic Irrigation on Soil Microorga- 
nisms at Kevo, Northern Finland. 
W91-01109 5C 


TVARMINNE ZOOLOGICAL STATION 


(FINLAND). 
Algal Exudation and Its Relation to Bacterial 
Production During Vernal Phytoplankton 
Blooms. 
W91-01592 2H 


UMEA UNIV. (SWEDEN). DEPT. OF 
MICROBIOLOGY. 
Periodic Bacterivore Activity Balances Bacterial 
Growth in the Marine Environment. 
W91-01037 2L 


UMEA UNIV, (SWEDEN). INST. OF 
ENVIRONMENTAL CHEMISTRY. 
Formation of PCDDs and PCDFs by the Chlor- 
ination of Water. 
W91-01725 5F 


UMWELTBUNDESAMT, BERLIN (GERMANY, 
F.R.). 
Pollution of Street Run-off by Traffic and Local 
Conditions. 
W91-01994 5B 


UNIVERSIDAD AUTONOMA DE 
BARCELONA (SPAIN). UNIDAD DE 
INGENIERIA QUIMICA. 
Start-Up of Low Temperature Anaerobic Reac- 
tors Using Freshwater Methanogenic Sediments. 
W91-01637 5D 


UNIVERSIDAD AUTONOMA 
METROPOLITANA, MEXICO CITY. DEPT. 
DE BIOTECNOLOGIA. 
Design Considerations for Waste Water Treat- 
ment with Water Hyacinth E. crassipes. 
W91-01642 5D 


UNIVERSIDAD DEL PAIS VASCO, BILBAO 
(SPAIN). LAB. DE ECOLOGIA. 
Relationship Between Water Quality and Cad- 
disfly Assemblage Structure in Fast-Running 
Rivers. The River Cadagua Basin. 
W91-01697 SA 


UNIVERSIDAD NACIONAL AUTONOMA DE 
HEREDIA (COSTA RICA). ESCUELA 


CIENCIAS BIOLOGICAS. 


Structure and Function of Dry Weather Man- 
groves on the Pacific Coast of Central America, 
with Emphasis on Avicennia bicolor Forests. 
W91-01134 2L 


UNIVERSIDAD NACIONAL AUTONOMA DE 
MEXICO, MEXICO CITY. INST. DE 
CIENCIAS DEL MAR Y LIMNOLOGIA. 
Mangrove Ecology, Aquatic Primary Produc- 
tivity, and Fish Community Dynamics in the 
Teacapan-Agua Brava Lagoon-Estuarine 
System (Mexican Pacific). 
W91-01137 2H 


UNIVERSIDAD NACIONAL DE LUJAN 
(ARGENTINA). LAB. CF ECOTOXICOLOGY. 
Effects of Paraquat on Mortality and Cardiores- 
piratory Function of Catfish Fry Plecostomus 
commersoni. 
W91-02032 5C 


UNIVERSIDAD POLITECNICA DE 
CATALUNA, BARCELONA (SPAIN). DEPT. 
OF CHEMICAL ENGINEERING. 
On-Line Continuous-Flow Extraction System in 
Liquid Chromatography with Ultraviolet and 
Mass Spectrometric Detection for the Determi- 
nation of Selected Organic Pollutants. 
W91-01711 SA 


UNIVERSIDAD POLITECNICA DE MADRID 
(SPAIN). ESCUELA TECNICA SUPERIOR DE 
INGENIEROS DE CAMINOS. 

Distribution of Hydrocarbon Concentrations 

from Urban Runoff. 

W91-01998 5B 


Application of Multivariate Analysis for Charac- 
terization of Organic Compounds from Urban 
Runoff. 

W91-02004 SA 


UNIVERSIDADE DOS ACORES, HORTA 
(PORTUGAL). DEPT. DE OCEANOGRAFIA E 
PESCAS. 
Mercury Content of Swordfish, Xiphias gladius, 
in Relation to Length, Weight, Age, and Sex. 
W91-01160 5B 


UNIVERSIDADE FEDERAL DO RIO 
GRANDE DO NORTE, NATAL (BRAZIL). 
DEPT. DE FISICA, 
Geoelectrical Investigation for Ground Water in 
Crystalline Terrains of Central Bahia, Brazil. 
W91-01780 2F 


UNIVERSIDADE NOVA DE LISBOA 
(PORTUGAL). ENVIRONMENTAL SYSTEMS 
ANALYSIS GROUP. 

Multidimensional Simulation Applied to Water 

Resources Management. 

W91-01508 6B 





UNIVERSIDADE NOVA DE LISBOA 
(PORTUGAL). FACULDADE DE CIENCIAS E 
TECNOLOGIA. 
Wastes From Animal Breeding: Water Quality 
Standards in an Integrated Perspective of Treat- 
ment and Valorization for Portugal and South- 
ern Europe. 
W91-01248 5D 


UNIVERSITE LIBRE DE BRUXELLES 
(BELGIUM). GROUPE DE MICROBIOLOGIE 
DES MILIEUX AQUATIQUES. 
Delayed Development of Bacterioplankton with 
Respect to Phytoplankton: A Clue for Under- 
standing Their Trophic Relationships. 
W91-01609 yi 8 


UNIVERSITY COLL., CARDIFF (WALES). 
DEPT. OF MICROBIOLOGY. 
Fate of Entamoeba histolytica During Sewage 
Treatment Using Anaerobic Digesters. 
W91-01241 5D 


UNIVERSITY COLL., CARDIFF (WALES). 
SCHOOL OF PURE AND APPLIED 
BIOLOGY. 
Forests and the Temperature of Upland Streams 
in Wales: A Modelling Exploration of the Bio- 
logical Effects. 
W91-01343 2E 


Survival of Early Life Stages of Brown Trout 
(Salmo trutta L.) in Relation to Aluminium Spe- 
ciation in Upland Welsh Streams. 

W91-01362 x 


UNIVERSITY COLL., LONDON (ENGLAND). 
DEPT. OF GEOGRAPHY. 
Environmental Impacts of Development on 
Wetlands in Arid and Semi-arid Lands. 
W91-01462 6G 


UNIVERSITY COLL., LONDON (ENGLAND). 
PALAEOECOLOGY RESEARCH UNIT. 
Variability of Diatom Concentrations and Accu- 
mulation Rates in Sediments of a Small Lake 
Basin. 
W91-01049 2H 


UNIVERSITY COLL. OF NORTH WALES, 

BANGOR. SCHOOL OF ANIMAL BIOLOGY. 
Dissolved Organic Carbon Concentrations and 
Fluxes Along the Moisie River, Quebec. 
W91-01341 2K 


UNIVERSITY COLL. OF NORTH WALES, 
BANGOR. SCHOOL OF BIOLOGICAL 
SCIENCES. 
Inhibitory Effects of High Molecular Weight 
Dissolved Organic Matter Upon Metabolic 
Processes in Biofilms from Contrasting Rivers 
and Streams. 
W91-01345 2K 


UNIVERSITY COLL. OF NORTH WALES, 

MENAI BRIDGE. MARINE SCIENCE LABS. 
Tidal Straining, Density Currents, and Stirring 
in the Control of Estuarine Stratification. 
W91-01128 2L 


UNIVERSITY COLL. OF SWANSEA (WALES). 
DEPT. OF EARTH SCIENCES. 
Effect of Mercury and Selenium on the Gill 
Function of Mytilus edulis. 
W91-01159 bts 


UNIVERSITY COLL. OF WALES, 
ABERYSTWYTH. DEPT. OF GEOGRAPHY. 
Blanket Peat Erosion in a Mid-Wales Catchment 
During Two Drought Years. 
W91-01881 2J 


UNIVERSITY COLL. OF WALES, 
ABERYSTWYTH. SOIL SCIENCE UNIT. 
Release of Cationic Aluminium from Acidic 
Soils into Drainage Water and Relationships 
with Land Use. 
W91-01479 5B 


ORGANIZATIONAL INDEX 
VIENNA UNIV. (AUSTRIA). INST. FUER METEOROLOGIE UND GEOPHYSIK. 


UNIVERSITY OF CENTRAL FLORIDA, 
ORLANDO. DEPT. OF CIVIL ENGINEERING 
AND ENVIRONMENTAL SCIENCES. 
Heavy Metal Accumulation and Transport 
Through Detention Ponds Receiving Highway 
Runoff. 
W91-01995 5B 


UNIVERSITY OF EAST ANGLIA, NORWICH 
(ENGLAND). SCHOOL OF 
ENVIRONMENTAL SCIENCES. 

Multivariate Statistical Analyses of Sediment 

Geochemistry. 

W91-01161 yi ® 


Gas Transfer Velocities in Lakes Measured with 
SF6. 
W91-01412 2H 


UNIVERSITY OF NEW ENGLAND, 
ARMIDALE (AUSTRALIA). CENTRE FOR 
WATER POLICY RESEARCH. 
Urban Capacity Sharing: An Innovative Proper- 
ty Right for Maturing Water Economies. 
W91-01632 6E 


UNIVERSITY OF NEW ENGLAND, 
ARMIDALE (AUSTRALIA). DEPT. OF 
BOTANY. 
Heat Contents, Thermal Stabilities and Birgean 
Wind Work in Dystrophic Tasmanian Lakes and 
Reservoirs. 
W91-02043 2H 


UNIVERSITY OF PETROLEUM AND 
MINERALS, DHAHRAN (SAUDI ARABIA). 
DEPT. OF CHEMICAL ENGINEERING. 
Recovery of Minerai Salts and Potable Water 
from Desalting Plant Effluents by Evaporation: 
Part I. Evaluation of the Physical Properties of 
Highly Concentrated Brines. 
W91-01757 3A 


UNIVERSITY OF PETROLEUM AND 
MINERALS, DHAHRAN (SAUDI ARABIA). 
RESEARCH INST. 
Environmental Factors Affecting Benthic In- 
faunal Communities of the Western Arabian 
Gulf. 
W91-01626 2L 


UNIVERSITY OF PETROLEUM AND 
MINERALS, DHAHRAN (SAUDI ARABIA). 
WATER RESOURCES AND ENVIRONMENT 
DIV. 
Hydrodynamic Model for Wind-Driven and 
Tidal Circulation in the Arabian Gulf. 
W91-01077 2L 


UNIVERSITY OF SOUTHWESTERN 
LOUISIANA, LAFAYETTE. DEPT. OF 
BIOLOGY. 
Growth of Submerged Macrophytes Under Ex- 
perimental Salinity and Light Conditions. 
W91-01907 2H 


UNIVERSITY OF THE PACIFIC, STOCKTON, 
CA. SCHOOL OF ENGINEERING. 
Application of the HSPF Model to Water Man- 
agement in Africa. 
W91-01199 6B 


UPPSALA UNIV. (SWEDEN). DEPT. OF 
ZOOLOGY. 
Influence of Cadmium and Zinc on Cadmium 
Turnover in the Zebrafish, Brachydanio rerio. 
W91-01310 5C 


UPPSALA UNIV. (SWEDEN). 
LIMNOLOGISKA INSTITUTIONEN. 
Occurrence of Limnic Micro-Crustaceans in Re- 
lation to pH and Humic Content in Swedish 
Water Bodies. 
W91-01350 2H 


Selenium as a Nutrient for Freshwater Bacterio- 
plankton and Its Interactions with Phosphorus. 
W91-01802 2H 


UTAH STATE UNIV., LOGAN. DEPT. OF 

AGRICULTURAL AND IRRIGATION 

ENGINEERING. 
Reconnaissance-Level Alternative 
Ground-Water Use Strategies. 
W91-01557 6D 


Optimal 


UTRECHT RIJKSUNIVERSITEIT 
(NETHERLANDS). DEPT. OF PLANT 
ECOLOGY. 

Relations Between Acid Rain and Vesicular- 

Arbuscular Mycorrhiza. 

W91-01410 5C 


VANDERBILT UNIV., NASHVILLE, TN. 
DEPT. OF CHEMISTRY. 
Soil Clean Up by In-situ Aeration: V. Vapor 
Stripping from Fractured Bedrock. 
W91-01756 5G 


VANDKVALITETSINSTITUTET, 
HOERSHOLM (DENMARK). 
Advances in Estimating Bacterial Biomass and 
Growth in Aquatic Systems. 
W91-01334 SA 


Incorporation of Thymidine, Adenine and Leu- 
cine into Natural Bacterial Assemblages. 
W91-01931 2L 


Expression of Results from Growth Inhibition 
Toxicity Tests with Algae. 
W91-02031 5C 


VENICE UNIV. (ITALY). DEPT. OF 
ENVIRONMENTAL SCIENCE. 
Time Trend of PCB Concentrations in Surface 
Sediments from a Hypertrophic, Macroalgae 
Populated Area of the Lagoon of Venice. 
W91-01448 5B 


Persistent Metabolites of Alkylphenol Polyeth- 
oxylates in the Marine Environment. 
W91-01754 5B 


VETERANS ADMINISTRATION MEDICAL 
CENTER, PITTSBURGH, PA. SPECIAL 
PATHOGENS SECTION. 
Failure of a Diagnostic Monoclonal Immuno- 
fluorescent Reagent to Detect Legionella pneu- 
mophila in Environmental Samples. 
W91-01764 5A 


VICTORIA UNIV. OF MANCHESTER 
(ENGLAND). DEPT. OF ENVIRONMENTAL 
BIOLOGY. 
Design for an Occult Precipitation Collector. 
W91-01291 7B 


VICTORIA UNIV. OF MANCHESTER 
(ENGLAND). DEPT. OF GEOGRAPHY. 
Minimum Froude Number and the Equilibrium 
of Alluvial Sand Rivers. 
W91-01874 2E 


VICTORIA UNIV., WELLINGTON (NEW 
ZEALAND). 
Environmentalism, Policy Factors and the 
Courts in New Zealand. 
W91-01622 6E 


VIENNA UNIV. (AUSTRIA). INST. FUER 
METEOROLOGIE UND GEOPHYSIK. 
New Equation for the Atmospheric Energy 
Budget (Eine Neue Gleichung fuer die Atmos- 
phaerischen Energiehaushaelte). 
W91-01581 2B 





Changeable Weather-A Chaotic Phenomenon 
Triggered off by Mesoscale Precipitation-Eddies 
(Wetterlaunen als Chaotische Meso-Skalige 
Strukturen). 

W91-01582 2B 


VIRGINIA INST. OF MARINE SCIENCE, 
GLOUCESTER POINT. 
Nutrient Exchanges Between the Water Column 
and a Subtidal Benthic Microalgal Community. 
W91-01897 2 


VIRGINIA INST. OF MARINE SCIENCE, 
GLOUCESTER POINT. DEPT. OF 
BIOLOGICAL AND FISHERIES SCIENCES. 
Effects of Sunlight and Autochthonous Micro- 
biota on Escherichia coli Survival in an Estua- 
rine Environment. 
W91-01663 5B 


VIRGINIA POLYTECHNIC INST. AND STATE 
UNIV., BLACKSBURG. CENTER FOR 
ENVIRONMENTAL AND HAZARDOUS 
MATERIAL STUDIES. 

Relation Between Saturated Conductivity and 

Capillary Retention Characteristics. 

W91-01303 2F 


Macroinvertebrate Community Responses to 
Copper in Laboratory and Field Experimental 
Streams. 

W91-01312 5C 


VIRGINIA POLYTECHNIC INST. AND STATE 
UNIV., BLACKSBURG. DEPT. OF BIOLOGY. 
Changes in Stream Morphology and Storm 
Transport of Seston Following Watershed Dis- 
turbance. 
W91-01505 25 


VIRGINIA UNIV., CHARLOTTESVILLE. 
DEPT. OF ENVIRONMENTAL SCIENCES. 
Theoretical Model of Optimal Drainage Net- 
works. 
W91-01526 2E 


VRIJE UNIV., AMSTERDAM 

(NETHERLANDS). BIOLOGICAL LAB. 
Spirogyra Species and Accompanying Algae 
from Pools and Ditches in The Netherlands. 
W91-01333 5c 


VRIJE UNIV., AMSTERDAM 
(NETHERLANDS). DEPT. OF 
PHARMACOCHEMISTRY. 
Comparative Toxicokinetics of 2,2’-Dichlorobi- 
phenyls and 4,4’-Dichlorobiphenyls in the Pond 
Snail Lymnaea stagnalis. 
W91-02036 5C 


VYZKUMNY USTAV VODOHOSPODARSKY, 
PRAGUE (CZECHOSLOVAKIA). 
Reaction of Microbial Periphyton to Substrate 
Concentration Changes in a Running Water 
Model. 
W91-01603 2H 


Numbers and Activity of Bacterioplankton in 
Various Types of Waters in Czechoslovakia: Re- 
lations to Chlorophyll Concentration. 

W91-01610 2H 


WARSAW UNIV. (POLAND). DEPT. OF 
CHEMISTRY. 
Trends in the Heavy Metal Levels in the Dis- 
solved and Particulate Phase in the Dutch 
Rhine-Meuse (Maas) Delta. 
W91-01817 5B 


WARSAW UNIV. (POLAND). DEPT. OF 

ENVIRONMENTAL MICROBIOLOGY. 
Production and Utilization of Organic Matter by 
Microplankton in an Eutrophic Lake. 
W91-01594 2H 
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ORGANIZATIONAL INDEX 
VIENNA UNIV. (AUSTRIA). INST. FUER METEOROLOGIE UND GEOPHYSIK. 


Substrate-Ectoenzyme Interaction: Significance 
of beta-Glucosidase Activity for Glucose Metab- 
olism by Aquatic Bacteria. 

W91-01597 2H 


Application of the Isotope Dilution Principle to 
the Determination of Substrate Incorporation by 
Aquatic Bacteria. 

W91-01599 2H 


WASHINGTON STATE UNIV., PULLMAN. 
COLL. OF PHARMACY. 
Effect of Body Size on the Uptake and Biocon- 
centration of Di-2-Ethylhexyl Phthalate in Rain- 
bow Trout. 
W91-01257 5B 


Effect of pH on the Accumulation Kinetics of 
Pentachlorophenol in Goldfish. 
W91-01321 5B 


WASHINGTON STATE UNIV., PULLMAN. 
LAB. FOR ATMOSPHERIC RESEARCH. 
Hailstones as Cloud Water Composition Probes: 
An Initial Assessment. 
W91-01289 2K 


WASHINGTON UNIV., SEATTLE. COLL. OF 

OCEAN AND FISHERY SCIENCES. 
Contribution of Organic Acids to Alkalinity in 
Lakes Within the Mount St. Helens Blast Zone. 
W91-01051 2H 


WASHINGTON UNIV., SEATTLE. DEPT. OF 
GEOLOGICAL SCIENCES. 
Influence of Debris Flows on Channels and 
Valley Floors in the Oregon Coast Range, 
U.S.A. 
W91-01882 2J 


WASHINGTON UNIV., SEATTLE. INST. FOR 
MARINE STUDIES. 
Response of Coastal Zone Management Pro- 
grams to Sea Level Rise in the United States. 
W91-01619 6B 


WASHINGTON UNIV., SEATTLE. SCHOOL 
OF OCEANOGRAPHY. 
Biogeochemistry of Carbon in the Amazon 
River. 
W91-01039 5B 


WATER RESEARCH CENTRE, 
MEDMENHAM (ENGLAND). MEDMENHAM 
LAB. 
Examination of the Range of Copper Complex- 
ing Ligands in Natural Waters Using a Combina- 
tion of Cathodic Stripping Voltammetry and 
Computer Simulation. 
W91-01715 5B 


WATER RESEARCH CENTRE, SWINDON 
(ENGLAND). ASSET MANAGEMENT. 
Role of Asset Management. 
W91-01272 


WATER RESEARCH COMMISSION, 
PRETORIA (SOUTH AFRICA). 
Treatment of Eutrophic Waters in South Africa. 
W91-01074 SF 


WATERLOO UNIV. (ONTARIO). DEPT. OF 
EARTH SCIENCES. 
Device for In Situ Determination of Geochemi- 
cal Transport Parameters. 1. Retardation. 
W91-01293 5B 


WATERLOO UNIV. (ONTARIO). DEPT. OF 
GEOGRAPHY. 
Estimate of Snow Avalanche Debris Transport, 
Kaghan Valley, Himalaya, Pakistan. 
W91-01371 2J 


WATERLOO UNIV. (ONTARIO). INST. FOR 
GROUND WATER RESEARCH. 
Chlorinated Solvents in UK Aquifers. 
W91-01271 5B 


WATERWORKS OF NORTH-HOLLAND, 

BLOEMENDAAL (NETHERLANDS). 
Deep-Well in the North-Holland Dune Area. 
W91-01304 4B 


WATSON HAWKSLEY, HIGH WYCOMBE 
(ENGLAND). 
Industrial Effluents: Minimizing Environmental 
Impact. 
W91-01246 5D 


WAYNE STATE UNIV., DETROIT, MI. DEPT. 
OF BIOLOGICAL SCIENCES. 
Benthic Macrophyte Community Core Sampler. 
W91-01747 7B 


WEIZMANN INST. OF SCIENCE, 
REHOVOTH (ISRAEL). 
Dual Water Flow Pattern in the Unsaturated 
Zone under a Gypsum-amended Soil. 
W91-01475 2G 


WEIZMANN INST. OF SCIENCE, 
REHOVOTH (ISRAEL). DEPT. OF ISOTOPE 
RESEARCH. 
Standing-Water Deposits as Indicators of Late 
Quaternary Dune Migration in the Northwest- 
ern Negev, Israel. 
W91-01695 2J 


Source of Ground Water in the Deserts of 
Northern Chile: Evidence of Deep Circulation 
of Ground Water from the Andes. 

W91-01779 2F 


WELSH WATER AUTHORITY, BRIDGEND. 
Incidence of Enteroviruses Around the Welsh 
Coast: A Three Year Intensive Survey. 
W91-01236 5B 


WESSEX SCIENTIFIC SERVICES, BRISTOL 
(ENGLAND).TECHNICAL SERVICES. 
Disinfection and Screening of Sewage to Im- 
prove the Quality of Bathing Water at a U.K. 
Seaside Resort. 
W91-01233 5D 


WEST VIRGINIA UNIV., MORGANTOWN. 
DIV. OF PLANT AND SOIL SCIENCES. 
Improved Detection of Acid Mine Water 
Stressed Coliform Bacteria on Media Containing 
Catalase and Sodium Pyruvate. 
W91-01770 SA 


WESTERN MICHIGAN UNIV., KALAMAZOO. 
CENTER FOR WATER RESEARCH. 
pH and Redox Buffering Mechanisms in a Gla- 
cial Drift Aquifer Contaminated by Landfill 
Leachate. 
W91-01300 5B 


WESTINGHOUSE ENVIRONMENTAL AND 
GEOTECHNICAL SERVICES, CARY, NC. 
Predicting Well Drawdown During Prolonged 
Pumping. 
W91-01682 4B 


WESTON (ROY F.), INC., VALHALLA, NY. 
Influence of Ozonated Natural Organic Matter 
on the Biodegradation of a Micropollutant in a 
GAC Bed. 

W91-01753 SF 


WILFRID LAURIER UNIV., WATERLOO 
(ONTARIO). DEPT. OF BIOLOGY. 
Effect of Air Temperature on Growth of Large- 
mouth Bass in North America. 
W91-01396 2H 


WIMPOL LTD., SWINDON (ENGLAND). 
Ecological Monitoring: The Need for a Stand- 
ard. 

W91-01216 5G 





WISCONSIN UNIV.-MADISON. CENTER FOR 
CLIMATIC RESEARCH. 
Modified Koeppen Classification Applied to 
Model Simulations of Glacial and Interglacial 
Climates. 
W91-01091 2B 


WISCONSIN UNIV.-MADISON. CENTER FOR 
LIMNOLOGY. 
Seasonal Patterns of Grazing and Nutrient Limi- 
tation of Phytoplankton in a Eutrophic Lake. 
W91-01144 2H 


Potential Changes in the Thermal Habitat of 
Great Lakes Fish after Global Climate Warm- 
ing. 

W91-01394 2B 


Potential Effects of Global Climate Warming on 
the Growth and Prey Consumption of Great 
Lakes Fish. 

W91-01395 2B 


WISCONSIN UNIV., MADISON. DEPT. OF 
CIVIL AND ENVIRONMENTAL 
ENGINEERING. 
Momentary Instability of a Saturated Porous 
Layer with a Time-Dependent Temperature 
Distribution, and the Most Unstable Disturb- 
ance. 
W91-01518 5B 


WISCONSIN UNIV.-MADISON. DEPT. OF 
GEOLOGY AND GEOPHYSICS. 
Spatial and Temporal Patterns in the Hydrogeo- 
chemistry of a Poor Fen in Northern Wisconsin. 
W91-01720 2H 


WISCONSIN UNIV.-MADISON. DEPT. OF 
METEOROLOGY. 
Decadal-Scale Changes of the Circulation in the 
Tropical Atlantic Sector Associated with Sahel 
Drought. 
W91-01465 2B 


WISCONSIN UNIV.-MADISON. WATER 
CHEMISTRY PROGRAM. 
Fluxes and Transformation of Aquatic Pigments 
in Lake Mendota, Wisconsin. 
W91-01041 2H 
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ZURICH UNIV., KILCHBERG (SWIZERLAND). HYDROBIOLOGICAL-LIMNOLOGICAL 


WISCONSIN UNIV.-SUPERIOR. CENTER 
FOR LAKE SUPERIOR ENVIRONMENTAL 
STUDIES. 
Comparative Toxicities of Selected Industrial 
Chemicals to Microorganisms and Other Aquat- 
ic Organisms. 
W91-02041 5C 


WOODWARD-CLYDE CONSULTANTS, 
OAKLAND, CA. 
PC-SYNOP, A Rainfall Analysis Tool. 
W91-01204 7C¢ 


Evaluating Ground-Water Vulnerability to Pes- 
ticides. 
W91-01558 5B 


U. S. Federal Highway Administration’s Receiv- 
ing Water Impact Methodology. 
W91-02000 5G 


WORLD METEOROLOGICAL 
ORGANIZATION, GENEVA (SWITZERLAND). 
DEPT. OF HYDROLOGY AND WATER 
RESOURCES. 
Supporting World Hydrology: Activities of 
International Hydrological Programs. 
W91-01457 6E 


WRC ENGINEERING, SWINDON 
(ENGLAND). 
Odour Control for the 1990s--Hit or Miss. 
W91-01275 5D 


WRIGHT STATE UNIV., DAYTON, OH. 
DEPT. OF BIOLOGICAL SCIENCES. 
Effect of Sediment Spatial Variance and Collec- 
tion Method on Cladoceran Toxicity and Indige- 
nous Microbial Activity Determinations. 
W91-01262 5A 


WRIGHT WATER ENGINEERS, INC., 
DENVER, CO. 
Urban Runoff Modeling for Administrative Pur- 


poses. 
W91-01193 4c 


Gulf Coast Flood Routing. 
W91-01210 2E 


WYE COLL., ASHFORD (ENGLAND). DEPT. 
OF AGRICULTURE, HORTICULTURE AND 
THE ENVIRONMENT. 
Modelling Soil Water Supply to Crops. 
W91-01869 2G 


WYOMING COOPERATIVE FISHERY AND 
WILDLIFE RESEARCH UNIT, LARAMIE. 
Relations Between Brook Trout Standing Stocks 
and Habitat Features in Beaver Ponds in South- 
eastern Wyoming. 
W91-01387 81 


Redd Site Selection by Brown Trout in Douglas 
Creek, Wyoming. 
W91-01745 81 


WYOMING UNIV., LARAMIE, DEPT. OF 
ZOOLOGY AND PHYSIOLOGY. 
Anomalous Temperature and Oxygen Gradients 
Under the Ice of a High-Plains Lake in Wyo- 
ming. 
W91-01148 2H 


WYZSZA SZKOLA INZYNIERSKA, ZIELONA 
GORA (POLAND). 
Toxicity of Water Extracts of Hazardous Waste. 
W91-01231 5C 


YORK UNIV., TORONTO (ONTARIO). DEPT. 
OF BIOLOGY. 
Size-Dependent Winter Mortality of Young-of- 
the-Year White Perch: Climate Warming and 
Invasion of the Laurentian Great Lakes. 
W91-01399 81 


ZENTRALANSTALT FUER METEOROLOGIE 
UND GEODYNAMIK, VIENNA (AUSTRIA). 
Experience with Precipitation Forecasting for 
the Winter Road Service (Erfahrungen mit Nie- 
derschlagsprognosen fuer den Srassenwinter- 
dienst). 
W91-01579 2C 


New Snow in the Urban Area of Vienna 
(Neuschnee im Raum Wien). 
W91-01584 2B 


ZURICH UNIV., KILCHBERG 
(SWIZERLAND). HYDROBIOLOGICAL- 
LIMNOLOGICAL STATION. 
Algae, Other Than Diatoms, Affecting the Den- 
sity, Species Richness and Diversity of Diatom 
Communities in Rivers. 
W91-01765 2H 
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W91-01788 
W91-01789 
W91-01790 
W91-01791 
W91-01792 
W91-01793 
W91-01794 
W91-01795 
W91-01796 
W91-01797 
W91-01798 
W91-01799 
W91-01800 
W91-01801 
W91-01802 
W91-01803 
W91-01804 
W91-01805 
W91-01806 
W91-01807 
W91-01808 
W91-01809 
W91-01810 
W91-01811 
W91-01812 
W91-01813 
W91-01814 
W91-01815 
W91-01816 
W91-01817 
W91-01818 
W91-01819 
W91-01820 
W91-01821 
W91-01822 
W91-01823 
W91-01824 
W91-01825 
W91-01826 
W91-01827 
W91-01828 
W91-01829 
W91-01830 
W91-01831 
W91-01832 
W91-01833 
W91-01834 
W91-01835 
W91-01836 
W91-01837 
W91-01838 
W91-01839 
W91-01840 
W91-01841 
W91-01842 


ACCESSION NUMBER INDEX 


W91-01843 
W91-01844 
W91-01845 
W91-01846 
W91-01847 
W91-01848 
W91-01849 
W91-01850 
W91-01851 
W91-01852 
W91-01853 
W91-01854 
W91-01855 
W91-01856 
W91-01857 
W91-01858 
W91-01859 
W91-01860 
W91-01861 
W91-01862 
W91-01863 
W91-01864 
W91-01865 
W91-01866 
W91-01867 
W91-01868 
W91-01869 
'W91-01870 
W91-01871 
W91-01872 
W91-01873 
W91-01874 
W91-01875 
W91-01876 
W91-01877 
W91-01878 
W91-01879 
W91-01880 
W91-01881 
W91-01882 
W91-01883 
W91-01884 
W91-01885 
W91-01886 
W91-01887 
W91-01888 
W91-01889 
W91-01890 
W91-01891 
W91-01892 
W91-01893 
W91-01894 
W91-01895 
W91-01896 
W91-01897 
W91-01898 
W91-01899 
W91-01900 
W91-01901 
W91-01902 
W91-01903 
W91-01904 
W91-01905 
W91-01906 
W91-01907 
W91-01908 
W91-01909 
W91-01910 
W91-01911 
W91-01912 
W91-01913 
W91-01914 
W91-01915 
W91-01916 
W91-01917 
W91-01918 
W91-01919 
W91-01920 
W91-01921 
W91-01922 
W91-01923 
W91-01924 
W91-01925 
W91-01926 


W91-01927 
W91-01928 
W91-01929 
W91-01930 
W91-01931 
W91-01932 
W91-01933 
W91-01934 
W91-01935 
W91-01936 
W91-01937 
W91-01938 
W91-01939 
W91-01940 
W91-01941 
W91-01942 
W91-01943 
W91-01944 
W91-01945 
W91-01946 
W91-01947 
W91-01948 
W91-01949 
W91-01950 
W91-01951 
W91-01952 
W91-01953 
W91-01954 
W91-01955 
W91-01956 
W91-01957 
W91-01958 
W91-01959 
W91-01960 
W91-01961 
W91-01962 
W91-01963 
W91-01964 
W91-01965 
W91-01966 
W91-01967 
W91-01968 
W91-01969 
W91-01970 
W91-01971 
W91-01972 
W91-01973 
W91-01974 
W91-01975 
W91-01976 
W91-01977 
W91-01978 
W91-01979 
W91-01980 
W91-01981 
W91-01982 
W91-01983 
W91-01984 
W91-01985 
W91-01986 
W91-01987 
W91-01988 
W91-01989 
W91-01990 
W91-01991 
W91-01992 
W91-01993 
W91-01994 
W91-01995 
W91-01996 
W91-01997 
W91-01998 
W91-01999 
W91-02000 
W91-02001 
W91-02002 
W91-02003 
W91-02004 
W91-02005 
W91-02006 
W91-02007 
W91-02008 
W91-02009 





ACCESSION NUMBER INDEX 
W91-02010 


W91-02010 W91-02019 W91-02028 W91-02037 
W91-02011 W91-02020 W91-02029 W91-02038 
W91-02012 W91-02021 W91-02030 W91-02039 
W91-02013 W91-02022 W91-02031 W91-02040 
W91-02014 W91-02023 W91-02032 weieeon 
W91-02015 W91-02024 W91-02033 ouie 
W91-02016 W91-02025 W91-02034 

W91-02017 W91-02026 W91-02035 W91-02043 
W91-02018 W91-02027 W91-02036 


*U.S.G.P.0:1991-281-553: 20009 











Subject Fields 


1991 Price Schedules for the United States, Canada, and Mexico 
These prices are for customers in the United States, Canada, and Mexico; 


NATURE OF WATER other customers, write for price list PR-360-4. 


Microfiche & Paper Copy Reports Computer Products 


SS3NISNG IIdId40 
L9Lzz_ WA ‘pleyBuuds 


peoy jeAoy uOdg S8ZS 


ed1Meg UOReWOJU] jeN1UYyIe] JBUOHeN 


Standard Prices Exception Prices Diskettes Magnetic Tapes 
WATER CYCLE 
AOA scien GOO B01... 2 URE acca TOY: disses escansccdae ae 
ie RO I =~ SRR 


NOB see 45.00 COV cree 14.00 DOS recersenresee 980 T08 veessrnnen 340 
WATER SUPPLY AUGMENTATION A04-A05 ....17.00 £04..........1650 D04......... T04 450 


AND CONSERVATION A06-AOS ......23.00 E05 cecceeeeeee 18.50 DOS ....cccccceseen TOS ccccssccseseeees 560 
AN0-A13 2...0.31.00 E06 cccecceee 2150  DO6..u........ TO6 ...... 670 
A14-A17 ......39.00 E07 24.00  DO7...... T07..... 780 
WATER QUANTITY MANAGEMENT A18-A21 ......45.00 E08 seece 2700 DOB sesssrseersece TOB oosccccscscneeu 890 
AND CONTROL A22-A25 ......53.00 E09 css 29:50 DO9 TO ...cscccseseee 1,000 
AQ9....... OAD ican RO” IDOtencnse THO: .csaccsar PANO 

E14 caccssseeeeee 95.00 D14 1 iy ete et) 

WATER QUALITY MANAGEMENT Sen BIS ncsscscsscocv SU saaeraarsasieselt Tei viiceuisente Ve 
ND PROTECTION N" Codes E13 41.00 113... 1,440 
AND N04 scceesse....$8000 E94 ness... 4500 “DPA ences TAF csccccccnicee NO 


NO2.... 5900 €15...............48.50 D15 4 TDPD: ssdikesinge 
N03 £39900 EtG. cic “Diaasimenses i ig; prance 
WATER RESOURCES PLANNING FAT cco een (lt ecucnan TAZ. cacicecoe Gee 
E18 ee 62.00 beh siege TB ccsccactee 
SS ee, B Tie cin 2,100 
E20 .. 80.00 Aen T99 ; 
RESOURCES DATA E99 . 


* Contact NTIS for price 


00E$ ‘ASN aeAlId 405 Ayjeued 


3JOYSWWOD JO LNAWLYVd3d ‘S'N 


Prices effective January 1, 1991 








ENGINEERING WORKS 





MANPOWER, GRANTS, AND 
FACILITIES 


SCIENTIFIC AND TECHNICAL 
INFORMATION 


H3AO1dW3 ALINNLYOddO 1VNDA NV 


TINI WTI 


00Ud STVIUAS 
O60L6- 


LLno0od LOO 


INDEXES 


9018 IW 


SUBJECT INDEX 


AUTHOR INDEX 


LLe-WOU 
JOYH3IWWOD JO LN3IWLHVd30 S/N 


ORGANIZATIONAL INDEX 


Givd $334 ONV 39V1SOd 


ACCESSSION NUMBER INDEX 


aiey sseig- yiqno4y jeioads 








AN EQUAL OPPORTUNITY EMPLOYER 


